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The purpose o f  this research was to develop and apply a system s theoretic 
fram ew ork for design, analysis and transform ation o f  com petency m odels using an 
inductive research design. This research exam ines the origins and developm ent o f  
com petency m odels from  a system s theoretic perspective. C om petency m odels have been 
largely developed by a com parative m ethod first proposed by M cC lelland, or the use o f  
Delphi m ethod survey techniques. The assum ption that a population containing an 
exem plar and fully successful m em bers would enable population o f  a holistic 
com petency m odel has reported num erous failures. Sim ilarly, reporting on the use o f 
Delphi m ethods has focused on attem pting to refine or augm ent Delphi m ethods to fill 
gaps in the com petency m odels that are already in use. Rothw ell and Lindholm  called for 
m ethods that will reduce the backward looking bias o f  current com petency developm ent 
m odels. The literature o f  system s theory is applied to the concept o f  com petency m odels 
via inductive theory building using W hew ell's D iscoverer's Induction supported by the 
structure o f  grounded theory. A com petency m odel fram ew ork w as developed that 
represents a d istillation and synthesis o f  system s theory literature. The resulting 
fram ew ork can be used to design, assess and transform  new  or existing com petency
m odels. A single extant m odel was exam ined with the com petency m odel fram ework 
revealing com petency m odel inconsistencies that can be closed in a transform ation effort.
This research represents a fundam entally new  approach to the construction o f  
com petency m odels, focused on a theoretical outlook rather than the dom inant pragm atic 
approaches in use today. A dditionally, the use o f  D iscoverer’s Induction as the 
m ethodology in conjunction w ith the m ethods o f  grounded theory represents a 
m ethodological contribution to theory building due to the rarity o f  the com bination.
This dissertation is dedicated to the proposition that w hen you start to think 
som ething is m issing from what everyone else accepts as correct, go ahead and explore 
that idea and see where it leads you. You m ight find som ething interesting. I certainly 
did.
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PREFACE
As I began the journey  that is my doctoral studies, the dissertation loomed in the 
distant future. Im agined to be an alm ost insurm ountable hurdle, it was indistinct yet 
form idable. As the form al study phase went rapidly by, the need to at least settle on a 
topic becam e m ore pressing, while shedding little light on the dissertation itself. The 
formal class phase illum inated that I was evolving. Previously, a firm  adherent o f  
positivist science, the recognition that people are a m uch m ore interesting problem  was 
aw akening the insight there are other perspectives to approach the larger problem s o f  
engineering, business and society.
My experiences as senior naval officer, consultant, and civil servant had 
repeatedly dem onstrated the capability o f  those hard sciences to overcom e or solve 
daunting technical problem s, yet the social aspects appeared unsolved, even unsolvable. 
Finally, research topic selection and definition entered my personal critical chain. It was 
no longer avoidable, yet what to study, what to research? Five possible topics were 
investigated, yet none survived the questions o f  any doctoral work: W as it executable in a 
reasonable w indow ? W as it original? W as it significant? All five topics failed one or 
m ore o f  the questions and giving up looked like the only way out.
Then, a review  o f  a project for a client pointed out, once again, the deep, recurrent 
problem : how  does the organization hire, train, develop, select for prom otion, or separate 
its personnel? This question ultim ately determ ines the success or failure, if  not the 
survival o f  each organization. My experience was that som ething was w rong with how 
alm ost every organization that I’ve been a m em ber o f  dealt w ith this problem . Problem s
were both in execution (w hat som e call “theory o f  use") and conception (could be called 
espoused theory). M y initial forays into the literature only confirm ed m y fears -  
organizations screw ed up w hat they did, and there was the strong possibility that the 
whole structure o f  what they did was flawed.
The literature had num erous exam ples o f  tweaks, (i.e., m inor im provem ents to 
how com petency m odels execute), while rethinking the underlying structure was a rarity; 
so rare that I recognized that there was a gap. This idea grew into an exploration o f  how 
such gaps are filled and a realization that the hypothetico -  deductive approach could 
likely not generate a new theory o f  com petency m odels. A qualitative approach was 
required; but w hich one? The search took me all the way back to Francis Bacon and 
W illiam  W hewell. W hew ell’s D iscoverer's Induction was a m ethodology ideally 
conceived for generating new  theory, but it lacked the m echanics to handle the vast 
literature I was considering using as the basis for a new  fram ew ork o f  com petency 
m odels. Then, along cam e grounded theory, a m odern m ethod with assistive software and 
a robust literature on how  to apply the m ethod to my task.
The road now  lay open, and the basic structure o f  the d issertation was forming. 
That structure is as follows: Chapter 1 introduces the problem , not only my perspective, 
but the perspective o f  other, m ore skilled and experienced leaders like Eberhard Rechtin. 
These perspectives drive the purpose o f the study. This chapter also translates those 
concerns into form al research questions while m aking clear the lim itations and the 
delim itations o f  this exploratory research. The significance o f  such contribution wraps up 
chapter 1 and sets the transition to chapter 2. In chapter 2, the literature o f  com petency 
m odels is explored from their origins, through evolutionary developm ent to the current
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tinkering with im provem ents. The recognition o f  experts in the com petency field o f 
shortcom ings in their m odels is a useful bridge to the research design; however, there is 
one stop in the literature in another field, project m anagem ent, where a challenge was 
issued by K oskela to rethink the field from the ground up. This com ports with my own 
assessm ent o f  com petency m odels, we need to start from the ground and build up. This 
perspective, rethinking com petency m odels from the ground up is the m otivation o f  the 
m ajority o f  chapter 3, research m ethodology. I saw  a way to not be anchored by what had 
gone before, to be free from  all I had learned conducting the literature review , and to be 
open to a new frontier. D iscoverer's Induction offered that w indow , but lacked sufficient 
detail at the m ethod level. It did offer enough clarity that confirm ation w ould be required, 
i.e., a face validation, or in other words, a case study. The m ethodology for the case study 
is included in chapter 3. As noted earlier, grounded theory kept turning up during the 
com petency literature review . To me, this was a com pletely new  concept. But grounded 
theory offered the sam e prom ise as D iscoverer's Induction: creating new theory from a 
collection o f  facts. C hapter 4 describes the details o f  that process. It begins with the 
literature data search w hich divides the literature into data elem ents which are then 
som ew hat organized by the open coding but needing a new, different structure. Axial 
coding begins the developm ent o f  that structure, the reorganization o f  the data elem ents 
into a new  shape. I held no preconceived notion o f  the final fram ew ork, but began to see 
several different possibilities. Each pass through the data, each com parison o f  what was 
still in the fram ew ork changed the structure o f  the fram ew ork. Finally, as selective 
coding proceeded, the final shape took form. Oriented by tw o axes, the fram ew ork 
includes perspectives o f  tim e, leadership and perform ance. It fascinates me that those
categories, despite never being search term s, thrust them selves to the fore. Then there 
was the case study, real-life cross-checked with the literature. N um erous organizations 
have com petency m odels, but alm ost every organization contacted was searching for 
some m issing ingredient. W innow ing to one organization m ade the case study 
m anageable and leaves significant room  for future research.
C hapter 5 reports the fram ew ork and the results o f  the case study. At least for 
today, we have an answ er for both o f  the research questions. A nd we have am m unition 
for Chapter 6, the im plications and future research. And there are lots o f  potential future 
research ideas, which is not a bad result for such an indeterm inate, am orphous object 
when I first started.
This preface was a jo y  to write, conceived on a storm y, fall day. The rem ainder o f 
this docum ent is m ore form al, but alm ost as carefully constructed. Please enjoy and I 
hope it will help you on your ow n search for im proved com petency m odels and better 
organization results.
1. INTRODUCTION
W hy do som e organizations thrive, and some alw ays seem  to struggle? W hy don't 
1 know  w hat kind o f  day I am going to have when I com e to w ork? H ow  com e some o f 
my people seem  to be able to do anything and others struggle to do the m ost basic tasks? 
These are som e o f  the questions that I had on a daily basis regardless o f  the organization I 
worked in. It turns out that I am not alone in these questions. A m ongst others, Eberhard 
Rechtin had sim ilar questions:
W hen I first cam e to USC I cam e with a question from  fellow  C E O 's  ‘W HY is 
it that, although we have created and recreated the finest engineers, m anagers 
and scientists in the world, and although we have created som e o f  the finest 
w orld-class, m em orable projects (and some o f  the greatest disasters as well) 
we can’t tell ahead o f  tim e w hether they will be glorious successes OR terrible 
failu res?’ (Valerdi et al., 2008, p. 5)
These questions have driven my search for answers on how  to im prove 
organizational perform ance and guided my exploration for a better way to develop 
com petency m odels.
W hile it is clear that there is no single silver bullet, one o f  the key elem ents for 
im proving organizational perform ance is the selection, training, m entoring and 
assessm ent o f  the o rganization’s people. Over the past 30 years, m any organizations have 
adopted com petency m odels as the core o f  how they select, train, m entor, and assess their 
people. W hile som e organizations have seen perform ance im provem ents w ith the 
im plem entation and use o f  com petency m odels, this has not been uniform , and there are
m any reported instances o f  failure even in organizations that believed they had robust 
com petency m odels. C om petency m odels have been developed with a reductionist 
com parative w orldview  as their core them e. Few m odels appear to have been developed 
from a holistic, system s theory based perspective. M y perspective is developing a 
com petency m odel fram ew ork from system s theory that results in a m ore holistic, 
adaptive com petency m odel.
C om petency m odels have a variety o f  m eanings. The definition that will be used 
to guide this research was best explicated by Rothwell and Lindholm  as:
The result o f  com petency identification. A com petency m odel is usually a 
narrative description o f  jo b  com petencies for an identifiable group, such as a 
jo b  category, a departm ent or an occupation. It contains key characteristics that 
d istinguish exem plary (best-in-class) perform ers from  fully-successful 
perform ers. (Rothw ell & Lindholm , 1999, p. 91)
C om petencies becom e the foundation o f  a com pany’s hum an capital plan. 
Returning to Rothw ell and Lindholm :
Capabilities represent the skills, abilities, and expertise w ithin an organization. 
They describe what an organization is able to do, and how  it is able to do that. 
Capabilities are thus associated w ith groups o f  individual com petencies that 
collectively turn into organizational com petence. Traditionally, a firm ’s 
com petitive advantage is developed from  financial or econom ics capability, 
strategic or m arketing capability and technological capability. (Rothw ell & 
L indholm , 1999, p. 96)
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This chapter introduces the proposed research beginning w ith the purpose o f  the 
study, the research questions, and a discussion o f  the intent o f  each question. The chapter 
ends w ith a discussion o f  the significance o f  the research, the contributions to knowledge 
and an outline o f  the lim itations and delim itations o f  the study.
1.1 PU RPO SE OF THE STU DY
The purpose o f  this research is to develop and apply a com petency m odel 
fram ew ork for analysis o f  com petency m odels from a system s theoretic perspective. 
C om petencies first arose as a response to gaps in the use o f  aptitude testing to select 
personnel (M cC lelland, 1973). The first com petency m odel was the product o f  a 
com parative survey o f  a large num ber o f  m anagers over a five year period. The focus was 
com parative - those differences that distinguish exem plary and fully successful m anagers 
(Rothw ell & L indholm , 1999). That com parative perspective has continued from  the 
beginning o f  com petency developm ent - a thrust toward com paring superb perform ance 
to m erely successful perform ance and capturing the perceived differences. That 
com parative perspective results in a largely backw ard looking and case based science. 
O rganizations are routinely flum m oxed by the arrival o f  problem s, often well heralded, 
that derails the organization 's perform ance and require extended tim e to develop the 
com petencies to craft and execute successful approaches to those problem s. Driven from 
a set o f  axiom s and propositions, a holistic perspective m ay reveal a better way to look at 
com petencies.
1.2 G U ID IN G  Q U ESTIO N S
System s theory offers a set o f  axiom s and propositions, a set that appears aligned 
with the com plex problem s that bedevil organizational leaders today. This research sets 
out to inductively develop, based on that fundam ental set o f  axiom s and propositions, a 
com petency m odel fram ew ork designed from system s theory.
To satisfy the purpose o f  the study and to enable answ ering the follow ing research 
question, the research builds upon that set o f  axiom s and propositions that are an existing 
foundation o f  system s theory to enable answ ering the follow ing research question:
What framework can be developed fo r  the analysis o f  competency models from  a 
systems theory perspective?
The research uses inductive theory building to develop a com petency m odel 
fram ework. The com petency m odel fram ew ork was developed based on the literature 
data search, grounded theory and the inductive m ethod known as D iscoverer's Induction. 
The fram ew ork is a conceptual m odel that can be used for the developm ent o f 
com petency m odels to enhance organization perform ance. The fram ew ork is not a tool or 
m ethod, that is a step-by-step procedure, but a m odel that can serve as a guide for the 
developm ent o f  com petency m odels grounded in system s theory. The ultim ate goal was 
to produce a com petency m odel fram ew ork that is transportable as well as generalizable 
by articulating system s propositions w ithin the com petency m odel body o f  knowledge. 
The com petency m odel fram ew ork is grounded in system s theory rather than based on 
com parative analysis o f  exem plars and fully perform ing professionals.
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The second part o f  the research is to validate the inductively built com petency 
model fram ew ork on an actual real world com petency m odel by answ ering the following 
question:
What results from  application o f  the systems theoretic competency model framework 
to analyze a competency mode! in an operational setting?
This principal output o f  the case study is to produce a face validation o f  the 
com petency m odel fram ew ork. This portion o f  the research is centered on analytic 
analysis o f  the case study data. The structure for the research is presented in Figure 1.
Research Purpose
Develop and apply a system theory derived 
competency model framework for complex 
environments
Objectives
Inductively develop a literature based 
competency model framework
Compare the system theory based 




How does system theory inform the 
development of a competency model 
framework?
What results from application of the 
systems theoretic competency model 
framework to  analyze a competency 
model in an operational setting?
Figure 1: Structure for Inquiry
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1.3 STU DY LIM ITA TIO N S A N D D ELIM ITA TIO N S
An exam ination o f  the lim itations and delim itations early in this discussion is 
helpful. Three lim itations are discussed 1) the use o f  inductive theory building, 2) the use 
o f  case study m ethods and, 3) the generalizability o f  case study m ethods. The 
delim itations help the reader to understand what is not included in the research design.
1.3.1 LIM ITA TIO N S
An inductive research design was used to develop the com petency model 
fram ework. As will be discussed in Chapter 3, there are challenges to inductive m ethods 
o f  theory building. The inductive research design is structured to include elem ents that 
im prove the theoretic validity o f  the results. This research includes a case study 
exam ination o f  the existing com petency m odel using the new  com petency model 
fram ew ork developed herein. The use o f  case studies has often been challenged as a weak 
research design. In chapter 3 and 4 there is are extended discussion o f  case study design 
and execution, including steps taken by this researcher as part o f  the research m ethod to 
ensure com pliance w ith the Canons o f  Science.
The case study is an exam ination o f  a single com petency m odel and thus it may 
not generalize well. W hile the case study has been carefully selected w ith the intention o f 
delivering analytic generation discussed by Yin, the actual case study m ay prove to be 
generalizable only w ithin organizations sim ilar to the case study organization.
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1.3.2 D ELIM ITA TIO N S
W hile th is research is fram ed w ithin the com petency m odel literature it does not 
develop a specific com petency m odel, but rather develop a com petency m odel fram ew ork 
that would allow  practitioners in the field to either create a new  com petency m odel or 
exam ine an existing com petency m odel from the perspectives contained w ithin the 
com petency m odel fram ew ork. The developm ent o f  the holistic system s theory based 
com petency m odel fram ew ork uses an inductive theory building m ethod; this research 
only tested the com petency m odel fram ew ork on one case.
1.4 RESEA RCH  SIG N IFIC A N C E
The research contributes one m ethodological elem ent to practicing com petency 
design professionals via the developm ent and application o f  the fram ew ork. The 
fram ew ork provides a w holly new  m ethod by w hich com petency designers can apply 
system s theory propositions to the construction and m anagem ent o f  com petency models. 
An additional m ethodological contribution is developed by the use o f  W hewell's 
D iscover's Induction as an overarching m ethodology w ith the specific m ethods o f  
grounded theory.
Practitioners in organizations that have already developed com petency m odels are 
now able to construct a com petency model independent o f  their previous m ethods. They 
are now also able to assess or transform  existing com petency m odels using the new 
fram ew ork. The case study serves as a model o f  how  to apply the com petency model 
fram ew ork to an extant com petency model.
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2. LITERATURE REVIEW
The purpose o f  the literature review  is three fold, sim ilar to the structure o f  the 
review  itself. The first purpose is to exam ine the origins, developm ent and challenges o f 
com petency m odels and the associated theory are exam ined in the first portion o f  the 
literature review . It h ighlights the creation o f  com petency m odels, how  com petency 
m odels have evolved over the decades, and what forces have driven that evolution. The 
second purpose is an exam ination o f  the w eaknesses and gaps in current com petency 
m odels. The third purpose is an exam ination o f  the current research in closing those gaps. 
The exposition o f  those shortfalls in current research efforts concludes the literature 
review  and m akes clear the opportunities for this research. One o f  the gaps in the 
literature is the lack o f  an appropriate theoretical basis for the existing com petency 
m odels. The objectives are to establish the need for this research and avenues that have 
already been explored in the field.
2.1 LITER A TU RE R ESEA R CH  SCHEM E
The literature research schem a has two significant com ponents. The first is the 
traditional role for the literature review. It exam ines the origins and foundations o f 
com petency design, the theory o f  com petency design, the practice o f  com petency design 
and use, and the w eaknesses identified by both academ ic and practitioners in the field. 
This phase o f  the literature review  seeks to understand the m ethodological approaches 
taken in the field o f  com petency design and identify the w eaknesses or gaps in 
com petency design theory. This phase also uncovers the approaches taken by other 
researchers to address those w eaknesses or gaps. The second com ponent o f  the literature 
review  is synthesis. The synthesis o f  this literature review  phase ensured that the research
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questions were properly fram ed. Figure 2 depicts the literature review  schem a and how' 
the w ide body o f  know ledge was narrow ed to support the developm ent o f  a generalizable 
com petency m odel fram ew ork.
Knowledge M anagem ent










System Theory System Proposition
Axioms and Applied to
Propositions M anagem ent
Systemic 












Figure 2: Literature Review  Schem a
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2.2 BREA D TH  OF LITER A TU RE REVIEW
The literature review  includes scholarly journals in fields associated w ith the 
research purpose and research questions. As depicted in Figure 2 above, the sources for 
this review  are from  a wide variety o f  disciplines. To provide additional clarity. Table 1 
depicts scholarly journals representing the disciplines as depicted in Figure 2. The 
literature review  was conducted as depicted in Figure 3, draw n from  an engineering 
report developed for prior academ ic w ork (Akers et al., 2011).
Table 1: Scholarly Journals in L iterature Review
Discipline Journal Title ISSN A rticle Retrieval Source
D issertations D octoral D issertations N/A Digital D issertations
Human Resources A dvances in Developing Human 
Resources
1552-3055 Sage Journals Online
Human Resources
Review  o f  Public Personnel 
A dm inistration
1552-759X Sage Journals Online
Human Resources
International Journal o f  Training and  
D evelopm ent
1468-2419 Business Source Com plete 
(EB SC O )
Inform ation
Science
C om m unications o f  the A C M 0001-0782 ACM  Digital Library - M agazines
Inform ation
Science
D ecision Sciences 0011-7315 A BI/IN FO R M  Global (Proquest)
Inform ation
Science
D ecision Support System s 0167-9236 Science Direct
Inform ation
Science
Inform ation and  M anagement 0378-7206 Science Direct
Inform ation
Science Journal o f  the A C M  (JACM ) 0004-5411 ACM  Digital Library. Journals
Knowledge
M anagem ent
Electronic Journal o f  Knowledge  
M anagem ent
1479-4411 Open A ccess Journals
M anagem ent A cadem y o f  M anagem ent Journal 0001-4273
Business Source Com plete 
(EB SC O )
M anagem ent A cadem y o f  M anagem ent Review 0363-7425
Business Source Com plete 
(EB SC O )
M anagem ent
E ngineering M anagem ent Review  
(IEEE)
0360-8581 IEEE Xplore
M anagem ent E uropean Business Review 0955-534X Em erald M anagem ent
M anagem ent E uropean M anagem ent Journal 0263-2373 Science Direct
M anagem ent
E uropean Journal o f  O perational 
Research
0377-2217 Science Direct
M anagem ent H arvard Business Review 0017-8012 Business Source Com plete 
(EB SC O )
M anagem ent Journa l o f  Genera! M anagement 0306-3070 Business Source Com plete 
(EB SC O )
M anagem ent Journal o f  O perations M anagement 0272-6963 Science Direct
M anagem ent Journal o f  M anagem ent 1557-1211 Sage Journals Online
Table 1: Scholarly Journals in Literature R eview  (cont)
D iscipline Journal Title ISSN A rticle Retrieval Source
M anagem ent
Journal o f  M anagem ent Information  
System s
0742-1222
B usiness Source Com plete 
(EB SC O )
M anagem ent M anagem ent Science 0025-1909
B usiness Source Com plete 
(EB SC O )
O rganization
Design
O rganization Studies 1741-3044 Sage Journals Online
O rganization
Design
Journal o f  O rganizational Behavior 0894-3796 W iley O nline Journals
Psychology A m erican Behavioral Science 1552-3381 Sage Journals Online
Psychology Am erican Psychologist 0003-066X APA Psvcnet
Psychology Journal o f  Business and  Psychology 1573-353X
Business Source Com plete 
(EB SC O )
Systems
Emergence: C om plexity and  
O rganization 1521-3250
Business Source Com plete 
(EB SC O )
System s C om plexity 1076-2787 Business Source Com plete 
(EB SC O )
Systems




Journa l o f  System s and  Software  
(Robert Glass) 0164-1212 Science Direct
System s
K ybernetes: The International 
Journa l o f  System s & C  ybernetics
0368-492X Em erald Eulltext
System s
System s Research and  Behavioral 
Science (M ichael Jackson) 1092-7026 ABI/INEORM  Global (Proquest)
System s System ic Practice and Action  
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Consider the use of 
Bradford's law or 
some skmar algorithm 




defirilons of the 
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Figure 3: Literature Review  Process
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2.3 C O M PETEN C Y  M OD EL LITERA TU RE SEARCH
The com petency literature search was directed tow ards answ ering several 
questions: (1) Do com petency m odels have an underlying system s theoretic basis? (2)
Are there problem s noted in the existing com petency m odel literature? (3) Is there a 
viable approach already being exam ined to resolve the problem s identified in the 
com petency m odel literature? and (4) Does that approach seem  likely to significantly 
im prove com petency m odels?
2.3.1 C O M PETEN C Y  M O D EL D EV ELO PM EN T
Com petency m odels began with a sim ple set o f  questions. Those questions led to 
a chain o f  inquiry, exploration, and developm ent that puts us at today 's state o f 
com petency m odels. The questions that were asked are:
W hy should intelligence or aptitude tests have all this pow er? W hat justifies 
the use o f  such tests in selecting applicants for college entrance or jobs?  On 
what assum ptions is the success o f  the m ovem ent based? They deserve careful 
exam ination before we go on rather blindly prom oting the use o f  tests as 
instrum ents o f  pow er over the lives o f  m any A m ericans. (M cC lelland, 1973, p. 
1)
W ith these sim ple questions and an axiological assertion o f  im proving the lives o f  
m any A m ericans, M cC lelland launched the concept o f  com petency as the m easure to 
m ake crucial decisions like hiring and prom otion. H is recom m endation was sim ple “The 
best testing is criterion sam pling” (M cClelland, 1973, p. 7). He later addressed the 
difficulty o f  com petence testing, relating it to the experience o f  intelligence testing.
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Criterion sam pling, in short, involves both theory and practice. It requires real 
sophistication. Early testers knew how to do it better than later testers because 
they had not becom e so caught up in the ingrow n w orld o f  "intelligence" tests 
that sim ply were validated against each other (M cC lelland, 1973, p. 7).
An early effort by M cClelland to develop a com petency m odel w as w ith the US 
Navy. This effort was w ithin the context o f  im proving race relations during the 
turbulence o f  the 1970s. M cClelland developed a m odel w ith eight com petencies that 
would help the N avy im prove its race relations. Im portantly, M cClelland pointed out to 
the N avy that there were insufficient people with those com petencies, but that the 
com petencies w ere teachable, which he set out to do (Oravis, 1982). At about the same 
tim e period, M cC lelland w orked with the Arm y to develop a com petency m odel for 
O rganizational Behavior consultants. The model for developm ent o f  the com petencies 
was described by M cClelland:
O ur idea was that in order to discover com petencies, ideally we'd be like Hies 
on the wall w atching these guys perform  every day. Since that w asn't practical, 
we decided to m ake them  give us detailed, blow -by-blow  accounts o f  certain 
critical incidents. W e were like investigative reporters. W e got accounts from  
fifty people o f  three episodes in which they had done their jobs very well and 
three in w hich they had flubbed. It was alw ays harder for them  to rem em ber 
the flubs. W hen they cam e up with an episode, we'd w alk them  through it, 
dem anding very specific details: what was the date, w here w ere you, who else 
was there, what did you say, and so on.
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Once we had this m ass o f  what we called behavioral event interview s, we 
analyzed them  very carefully  and asked ourselves what com petencies these 
stars had show n that the other people failed to show. W e were able to distill a 
d istinct set o f  com petencies which set them  apart. (O ravis, 1982, p. 38)
By the early 1980s, the m ethod first developed by M cC lelland w as well 
established and being replicated on larger scales. M cLagan and Bedrick conducted a 
large scale com petency m odel developm ent for the A m erican Society o f  Training and 
D evelopm ent (ASTD ). The study:
review ed past research for lists o f  know ledges, skills, abilities, tasks and 
outputs that were then rationally clustered into com petency areas. Role experts 
edited, added and deleted com petencies, then rated the criticality and level o f  
expertise required o f  each com petency for their assigned roles. (M cLagan & 
Bedrick, 1983, p. 12)
The im plications for the long-term  strategic advantages im plied by a well- 
developed and executed com petency strategy were soon being explored. Lado and 
W ilson exam ined both sides o f  the coin -  firms that appeared to execute com petency 
m anagem ent w ell, and those that appeared to be inhibited by poor com petency 
m anagem ent (Lado & W ilson, 1994).
The m ethodology developed by M cClelland and described by M cLagan and 
Bedrick was developed as a pragm atic approach, but only w eakly connected to an 
underlying theoretical foundation. Boyatzis and Kolb describe a sim ilar approach, but 
one specifically tied to experiential learning theory (Boyatzis & Kolb, 1995). W hile
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“m any o f  the findings were consistent w ith the underlying fram ew ork, not all o f  them 
w e re ..."  (R agotham an, Lavin, & D avies, 2007, p. 14).
Concurrent w ith the developm ent o f  the perspective o f  com petence as a 
characteristic o f  the individual that needed to be identified, trained, and used as a basis 
for prom otion, Prahalad and Ham el were espousing the idea o f  core com petencies , that is, 
organizational strengths that can be leveraged to provide lasting com petitive advantage 
(Prahalad & Ham el, 1990). Prahalad sum m arized his idea as: “Core com petency results 
when firm s learn to harm onize m ultiple technologies" (Prahalad, 1993, p. 45). D iscussing 
potential confusion w ith capabilities , he notes that capabilities are required for the 
organization to rem ain in business, but do not confer an advantage against other firms.
W ithin a short period tim e, the connection betw een indiv iduals’ com petencies and 
the core com petencies required for strategic advantage elevated the im portance o f  
com petency m anagem ent (H orney & Koonce, 1996). How ever, the elevated corporate 
interest in com petencies also brought forw ard increasing num bers o f  problem s with 
com petencies. These included poorly executed com petency studies. They were poor for a 
variety o f  reasons: (1) focused too narrowly on a specific job  title, (2) ignoring one o f  the 
three cognitive, psychom otor or affective com ponents o f  learning, (3) not including 
m ajor com ponents o f  the job , (4) not m easurable and (5) including com ponents that 
cannot be im proved by training and developm ent (S. B. Parry, 1996).
Researchers and practitioners alike struggled w ith the definition o f  the term  
com petency. H offm an surveyed the field and described three com m on definitions: (1) 
observable perform ance, (2) the standard or quality o f  the outcom e o f  the person’s
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perform ance, or (3) the underlying attributes o f  the person. H offm an noted that the first 
definition references observable perform ances or outputs o f  the learning processes. The 
focus is on accrediting the perform er as com petent. He describes the second definition as 
referencing a standard against which the outcom e is m easured. The use o f  standards is 
view ed as m ore flexible in tying com petencies to needed organizational results. H offm an 
discusses the third definition as focused on the inputs needed for com petence. This may 
arise in situations where the output or outcom es are m ore com plex and it becom es very 
difficult to describe com petences as outputs or conform ance to a standard. Hoffman 
develops a typology based on w hether the com petency m odel is output focused or input 
focused and w hether it has individual or corporate uses. In the output focused 
environm ent, “com petencies are outputs in the sense that they are perform ed as a 
consequence o f  training or other learning program s (T. Hoffm ann, 1999, p. 280)". In the 
input focused environm ent, “ [i]nputs refer to the content o f  the training and education 
needed by learners in order to becom e com petent perform ers (T. H offm ann, 1999, p. 
280)". H offm an concludes w ith a discussion o f  the confusion over the m eaning o f 
com petency and defines the unifying concept as an effort to “ im prove hum an 
perform ance at w ork (T. H offm ann, 1999, p. 285)."
Rothw ell and Lindholm , w riting at the sam e tim e as H offm an, are far m ore 
aggressive in treating the com petency field, issuing several challenges to the com m unity. 
Beginning with a series o f  challenging questions, and providing definitions o f 
com petency, com petency m odel and other im portant term s, Rothw ell and Lindholm  
rapidly m arch through a history o f  com petency from M cC lelland’s groundbreaking work, 
M cLagan’s introduction o f  com petency m odels as the “ focal point for planning.
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organizing, integrating, and im proving hum an resource m anagem ent system s" (Rothwell 
& Lindholm , 1999, p. 93). They note how
Boyatzis conceptualized com petency identification in a way that goes deeper 
than observed behaviors that can be reproduced through training. W hen 
m anagem ent style is defined as a set o f  skills, attributes or characteristics o f  a 
m anager, the concept refers to a pattern o f  behavior that the m anager 
dem onstrated and the values that he or she em bodies. B oyatzis’ model o f 
m anagerial com petencies is presented as a com plex six-level dynam ic 
interaction betw een the individual perform ing the job  and his or her 
environm ent. (Rothwell & Lindholm , 1999, p. 94)
Rothwell and Lindholm describe the three most common m ethodologies used to 
create com petency m odels: (1) the borrow ed approach, (2) the borrow ed-and-tailored 
approach and (3) the tailored approach. The borrow ed approach has the benefits o f  being 
easiest and least costly to im plem ent. Its biggest draw back is the lack o f  any 
m ethodological elem ent to confirm  that the model is actually useful given the 
organization’s corporate culture. The borrow ed-and-tailored approach requires only the 
m odification o f  the borrow ed m odel to be suitable for the new  and unique corporate 
culture perform ing the borrow ing. M ethodology requirem ents are sim plified com pared to 
tailoring.
The tailored approach is the m ost rigorous and is suggested w hen the organization 
intends to use the m odel for selecting, term inating or prom oting individuals. Five tailored 
approaches are laid out by Rockw ell and Lindholm : (1) the process-driven approach, (2) 
the outputs-driven approach, (3) the invented approach, (4) the trends-driven approach
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and (5) the w ork responsibilities-driven approach (Rothwell & L indholm , 1999). W hile 
the specific steps and the focus o f  each o f  the five processes differs, all depend on some 
group o f  people com ing up with a list o f  characteristics w hich can include behaviors, job  
outputs, w ork activities and personal characteristics that distinguish exem plars and fully 
successful perform ers. A  duly constituted group o f  experts, w ho m ay be exem plars, 
supervisors, or consultants, exam ines the lists providing rankings and ratings. A process 
is selected to add, rem ove, m odify and collate the characteristics that are then translated 
to com petencies.
Rothw ell and Lindholm  exam ine the future o f  com petencies and find that they 
will likely grow  in use. C om petencies offer greater explanatory pow er than job-based 
approaches. Com petency m odels also address m ore than w hat people do, and “ include the 
attitudes, feelings and m otivation levels o f  exem plar perform ers” (Rothw ell & Lindholm , 
1999, p. 103). How ever, they point out three specific challenges: “ (1) the am biguity o f  
term s and definitions, (2) past-oriented com petency m odels and (3) issues involving the 
tim e-rigour tra d e o ff’ (Rothw ell & Lindholm , 1999, p. 103).
The challenges expressed by Rothwell and Lindholm  have been taken up by a 
num ber o f  authors; how ever, none appear to have questioned the com petency m odel 
approach from  an underlying theoretical perspective. C om petency m odel practice 
developed in response to w eaknesses in the link betw een intelligence testing practice and 
jo b  perform ance (M cC lelland, 1973; Rothwell & Lindholm , 1999). C om petencies do not 
appear to be founded in theory, and have largely evolved in response to gaps in 
perform ance (C alhoun, Ram iah, W eist, & Shortell, 2008; D. J. Cam pbell, 2008; R. H. 
C am pbell, 2006; Rothw ell & Lindholm , 1999). A ddressing the field o f  instructional
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system  design, D. Cam pbell (2008) noted the existence o f  a perform ance gap in 
com petency m odels due to the evolution o f  the field to e-learning. Cam pbell developed a 
new com petency m odel for the occupation using Delphi techniques and content analysis. 
Sim ilarly, Calhoun, Ram iah, W eist and Shortell (2008) developed a com petency model 
for a M asters o f  Public Health program  using a m odified Delphi technique. Calhoun has a 
com paratively robust elem ent for system s thinking  com prising nine elem ents in the final 
com petency m odel. This is one o f  broadest system s thinking (or system s theory) selection 
o f  elem ents discovered in the literature. How ever, the m odel rem ains the fundam ental 
structure o f  starting w ith a list and using experts to refine and order the listed elem ents.
M any authors seek to use specific cases to expand the inventories o f  required 
com petencies (Squires, W ade, D om inick, & Gelosh, 2011; Stedm an, 2012; Torres, 2009). 
Further, m any organizations find that their fram ew ork does not anticipate future problem s 
and leaves them  w ithout the requisite com petencies to deal w ith the em erging problem  
until it has engulfed the organization’s leadership and becom es an existential threat. 
Squires, et a l.(2 0 1 1). recall Hollenbeck. M organ and S ilzer's  exchange o f  a series o f  
letters challenging the value o f  leadership com petency m odels (H ollenbeck, M cCall Jr, & 
Silzer, 2006). Invoking work done by Vroom  (2000) who reaches all the way back to 
Tannenbaum  and Schm idt (1958) and their seminal discussion o f  choosing a leadership  
pattern , S ilzer points out some o f  the strengths and w eaknesses o f  com petency m odels in 
use. Traditional efforts have focused on the current problem s and developm ent o f  the 
capability to address those problem s (Newhard, 2010; Oravis, 1982; S. B. Parry, 1996; 
W ood Jr, 2009; X anthos, 2006). Infrequent references couple future problem s to the 
current efforts to im prove com petency m odels (Ham m er, Edw ards, & Tapinos, 2011;
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Kurz & Bartram , 2008; Seiler & Pfister, 2009). Several researchers have addressed the 
developm ent o f  an approach using system s theory and its propositions to create a holistic 
foundation that enables organizations to develop capabilities (although neither uses the 
word com petency) that are not case specific (Phillip A nderson, 1999; Espinosa, Harnden, 
& W alker, 2007), w hile others have used com ponents o f  system s theory to explore 
approaches to a particular gap (Bernard. 2001; Clark, 2005; Stines, 2003; Torres, 2009). 
Espinosa, H arnden and W alker invoke num erous system s thinkers, especially  Beer and 
von Foerster (1981) w hile exploring what they called m eta-system ic managem ent. 
Seeking sufficient requisite variety to m anage the turbulence o f  m odern organizations, 
they propose the use o f  B eer’s V iable System  M odel for organization design, including 
m anagem ent control system s that would, by im plication, include com petency m odels 
(Espinosa, et al., 2007).
No com petency m odel was found that was constructed from  an independently 
derived set o f  axiom s and propositions appropriate for the organizational system  at hand. 
D evelopm ent o f  a com plete m odel independent o f  particular people (exem plars and fully 
successful) and attem pting to extract differences betw een exem plars and fully successful 
people has rarely been reported. A dditions to com petency m odels based on a single 
system s theory principle or small set based on system s theory have been reported. Ronn 
(2011) focused on com plexity  as a com petency elem ent in leadership developm ent. Van 
der W alt also focused on com plexity  as a key addition to com petency m odels for leaders 
(Van der W alt, 2010). Shrivastava used the m odel o f  open system s  to develop a 
com petency m odel w ith only three elem ents focused on “m anaging interfaces, growth, 
and contingencies” (Shrivastava, 2008, p. 2) Stines used a holistic perspective,
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borrow ing “from  system s theory and cybernetics (first and second order.)" (Stines, 2003. 
p. vii) He focused on the  concept of segm en ta tion , a key e lem en t o f stra tegy  for the 
business to  business m arket m anagers th a t w ere the subject o f his study.
A review  o f  the m anagem ent theory literature revealed a num ber o f  researchers 
looking at com petency m odels, system s theory and m anagem ent theory. Prom inent is 
Lari K oskela who has been exploring the stalled pace o f  innovation in construction 
m anagem ent from  an epistem ological view. He posits that:
These m etaphysical assum ptions tend to strongly influence how  the subject o f  
the inquiry or action is conceptualized. The th ing-oriented view  seem s to lead 
to analytical decom position, the requirem ent or assum ption o f  certainty and an 
ahistorical approach. The process-oriented view  is related to a holistic 
orientation, acknow ledgem ent o f uncertainty and to a historical and contextual 
approach. It can be argued that production is intrinsically a process oriented 
endeavour. How ever, an analysis o f  current conceptualizations and m ethods 
show s that it is the thing-oriented view  on the w orld that has dom inated the 
research and practice o f  production m anagem ent. The resulting m ism atch 
betw een the assum ed nature and true nature o f  production has arguably led to 
m ajor generic failures o f  production m anagem ent.
As a conclusion, it is contended that the discipline o f  production m anagem ent 
has to seriously address the m etaphysical issues confronting both practitioners 
and scholars.” (K oskela & K agioglou, 2005, p. 1)
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K oskela has proposed that m anagem ent, especially project m anagem ent, should 
be re-exam ined from  a flow  perspective, vice the substance perspective that has 
dom inated the literature and practice. He traces the problem  to tw o reports funded 
respectively by the Ford Foundation and the Carnegie Foundation that indicted previous 
practice and influenced the developm ent o f  m anagem ent science and research (Koskela, 
2011). K oskela details the influence o f  these reports and arrives at three conclusions:
First, the 1959 reports on business education have failed, throughout, to give 
appropriate direction for m anagem ent research; the outcom es have not passed 
the test o f  relevance. Second, in spite o f  extensive (although som ew hat 
m yopic) discussion on irrelevance in the m anagem ent scholar com m unity from 
circa 1980 onw ards, not m uch m ovem ent tow ards rectifying the situation can 
be seen. Thirdly, judging  by the way the social science turn in m anagem ent 
science happened, and at the correctives suggested, it is plausible that the 
ousting o f  production from m anagem ent science in 1959 has been one m ajor 
contributing factor to irrelevance across m anagerial sub-disciplines. (Koskela. 
2011, p. 9)
The influence o f  K oskela on this research will be discussed in the next section.
2.3.2 RELA TIO N SH IP OF THE LITERA TU RE TO TH EO R Y  A N D  PR A CTICE
Throughout the literature, there is a them e that som e key elem ent is m issing. This 
them e drove M cC lelland to initiate the idea o f  com petency m odels, and Boyatzis, Kolb, 
Rothwell and others to identify gaps and proposed ways to close those gaps. It is not until 
we get to Koskela that it becom es clear that the gap m ay have been at the very dawn o f
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the com petency m odels, when they were created by com parative m ethods independent o f 
a system s theory or equivalent body o f  knowledge. The com petency m odels were created 
by a practical approach to the skills problem , and while they clearly represented an 
im provem ent from  the previous intelligence test m odels, they ultim ately com e to barriers 
that can only be increm entally  attacked using the sam e approaches. To m ake a stepw ise 
im provem ent, a fundam entally  different approach is required. Inform ed by Koskela and 
V rijh o e f s (2000) invoking Taylor (1914) and practice in system s theory, the system s 
theory literature presents itse lf as a candidate body o f  literature to use to create a 
com petency m odel fram ew ork w ith the possibility o f  achieving that step increase in 
organizational perform ance. Com bined with the call from  K oskela to rethink the 
discipline o f  project m anagem ent from the epistem ological perspectives, it seem s like an 
appropriate tim e to apply system s theory to com petency m odels in the m anagem ent 
dom ain.
A depiction o f  the com petency literature is contained in Figure 4. The researcher 
has designated sem inal works, explorations in the field, explorations in related fields and 
papers that clearly challenge m em bers o f  the field to some new  perspective or some 
change in d irection o f  activities in the field.
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2.4 SU M M A RY  OF CO M PETEN C Y  LITER A TU RE REVIEW
The literature review  m et its three objectives. The origins o f  com petency m odels 
begin with the w ork o f  M cClelland and his later associates dem onstrate the evolution o f  
the field. Prahalad and Ham el m ade the key contribution o f  translating individual 
com petencies to organizational com petencies. Several different m ethods o f  developing 
com petencies have been explored in the literature, however, all contain a pragm atic bias 
w ith little theoretical underpinning. The w eaknesses o f  com petency m odels have been 
illustrated in the com petency m odel literature along w ith recent efforts to close the gaps 
represented by those w eaknesses. None have stepped back and asked if  an underlying 
problem  is the starting point, does there need to be a theoretical basis for com petency 
m odels? That question form s the basis for the research at hand. This research represents 
an original m ethod to identify, develop and use a com petency m odel with a theoretical 
basis.
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3. RESEARCH M ETHODOLOGY
This chapter exam ines the researcher's theoretical fram ew ork, perspectives, and 
ontological, epistem ological, axiological and m ethodological view s w ith the goal o f 
explicating the chosen research m ethodologies. M aking these view s explicit assists in the 
reduction o f  bias and exposes hidden assum ptions that m ight otherw ise challenge the 
validity o f  the research. The purpose o f  this chapter is to introduce the research 
m eth o d o lo g y .. C ontinuing from  this vantage point, the selection o f  the literature for the 
theory building, the data collection strategy and the data analysis strategies are presented. 
The chapter continues w ith discussions o f  the appropriateness o f  grounded theory and 
criticism s o f  grounded theory. A definition o f  fram ew ork is created in anticipation o f  the 
final results, as well as a discussion o f  typologies and their construction. The second part 
o f  the research will include a case study. The potential sites are discussed, based on their 
characteristics and relationship to the dom ain for the com petency m odel fram ew ork, the 
data collection strategies and analysis strategy for the case study. This chapter concludes 
with a discussion o f  the m ethods to im prove validity and reliability.
3.1 TH EO R ETIC A L FR A M EW O R K
K now ing w here to start is essential in creating a research design -  “the strategy, 
plan o f  action, process, or design lying behind the choice and use o f  particular m ethods 
and linking the choice and use o f  m ethods to the desired outcom es". (Crotty, 1998, p. 3) 
Crotty begins by suggesting two questions that m ust be answ ered: “ First, what 
m ethodologies and m ethods will we be em ploying in the research we propose to do?
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Second, how  do we justify  this choice and use o f  m ethodologies and m ethods?” (Crotty, 
1998, p. 2)
Crotty discusses the relationship betw een the purposes o f  the research and the first 
two questions, w hich leads to an expanded set o f  four questions:
“ W hat m ethods do we propose to use?
W hat m ethodology governs our choice and use o f  m ethods?
W hat theoretical perspective lies behind the m ethodology in question?
W hat epistem ology inform s this theoretical perspective?” (Crotty, 1998, p. 2)
These questions are answ ered over the course o f  this chapter and serve to 
enlighten the researcher as well as those that seek to follow  him. The first step along this 
path is an exam ination o f  the research perspective. H aving set the stage for the theoretical 
fram ew ork, the discussion now  transitions to the research perspective and its im plications 
for this research.
3.2 THE RESEA R CH  PERSPECTIV E
A depiction o f  the researcher’s perspectives is contained in Figure 5, reflecting 
the different view s inform ing that perspective. The researcher’s perspective was 
form ulated after review  o f  C resw ell’s discussion on the interrelationships o f  
philosophical w orldview s, selected strategies o f  inquiry and research m ethods. This 
perspective is further tem pered by C resw ell’s thoughts on selecting a research design.
The research problem  “needs to be understood because little research has been done on 
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Figure 5: The Researcher's Perspective
The researcher’s initial theoretical and philosophical perspectives that influence 
the researcher are the ontological and epistem ological view s that the researcher brings to 
the research.
3.2.1 O N TO LO G IC A L VIEW
O ntology inform s the theoretical perspective that lies behind the knowledge 
claims. “O ntology is the study o f  being.” (Crotty. 1998, p. 10) W hile Crotty was driven 
by pragm atic concerns to not explicitly  include ontology in his four colum n schem a, the 
researcher has chosen to investigate ontological perspectives explicitly. Figure 6 is one 
view o f  the ontological perspective with wide usage that was developed by M organ and 
Sm ircich (1980). It portrays a continuum  between Idealism  (the subjective school) and 
Realism  (the objective school).
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Figure 6: A Portrayal o f  an O ntological C ontinuum  (adapted from  (M organ &
Sm ircich, 1980))
The ontological continuum  depicted in Figure 6 is a schem a for exposing the 
assum ptions that underlie the research m ethod. M organ and Sm ircich provide detailed 
descriptions o f  each perspective (M organ & Sm ircich, 1980). They describe the social 
world as fluid w ith activity driven by the transm ission o f  inform ation and with 
relationships being relative rather than real or fixed. These descriptions align most 
closely w ith the researcher's assum ptions for this research problem  and are best described 
as R eality as a contextual fie ld  o f  information.
3.2.2 EPISTEM O LO G IC A L VIEW
An epistem ological view  is developed for the research question, to serve as the 
foundation for selection o f  the research m ethodology. "In general, epistem ological 
assum ptions are concerned w ith the nature o f  know ledge and the proper m ethods o f  
inquiry. By inquiry we m ean the procedures or m eans by which we can obtain 
know ledge” (Iivari, H irschheim , & Klein, 1998, p. 174). One depiction o f  the four m ajor 
schools o f  thought and the m ajor elem ents o f  each position are show n in Figure 7:
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Figure 7: Epistem ological Schools o f  Thought (adapted from  (Cresw ell, 2003, p.
6))
C resw ell’s depiction is helpful but not definitive. The fram ew ork building aspects 
o f  the research problem  could be placed in either the C onstructivist (theory generation) 
perspective, but connection to real-w orld practice forces consideration o f  a Pragm atic 
perspective. The point is that the choice o f  an epistem ology is not entirely 
straightforw ard, but is an essential and interrelated part o f  the researcher’s perspective. A 
key elem ent is the academ ic discipline or area w ithin w hich the research is being 
conducted or presented. An understanding o f the epistem ological positioning o f  the 
research and researcher, its applicability to the proposed research and associated data, and 
the degree o f  acceptance that the m ethod will receive are elem ents o f  the selection 
process. The epistem ological em phasis can also be overlaid on the ontological 
continuum  developed earlier. Figure 8 is a depiction o f  the basic epistem ological stances 
along the ontological continuum  (M organ & Sm ircich, 1980).
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Figure 8: C ontinuum  o f  Ontological A ssum ptions and Epistem ological Stances 
(adapted from (M organ & Sm ircich, 1980))
Because qualitative and m ixed-m ethods research takes place in the natural setting, 
the researcher interacts w ith the participants o f  the research. “The qualitative researcher 
often goes to the site (hom e, office) o f  the participant to conduct the research. This 
enables the researcher to develop a level o f detail about the individual or place and to be 
highly involved in actual experiences o f  the participants” (Cresw ell, 2003, p. 178). 
M organ and Sm ircich provide insights into different epistem ological stances, including 
term s that help the researcher align. Two descriptions bracket the researcher's 
perspective. W hile som e m erit is seen in view ing the world as concrete enough to focus 
on m apping processes and change, there is sufficient fluidity to the w orld, in the 
researcher's view, to suggest m apping contexts as a focus. The researcher relies on the 
concept o f  and  to select an epistem ological stance for this research problem  that falls 
betw een m apping contexts and studying system s, process and change and thus can 
accom plish both, rather than neither. The com bination o f  ontological assum ption and 
epistem ological stance are well placed for theory building and case study.
3.2.3 A X IO LO G IC A L VIEW
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A xiology refers to w hat we value or consider being right and is often referred to 
as ethics. M iles and H uberm an (1984b) offer eleven ethical concerns to be considered by 
the researcher that span from  the very w orthiness o f  the pro ject to the role o f  the 
researcher in the use or m isuse o f  the results. These ethical concerns are (1) W orthiness 
o f  the Project, (2) C om petence Boundaries, (3) Inform ed Consent, (4) Benefit, Costs and 
Reciprocity, (5) H arm  and Risk, (6) Honesty and Trust, (7) Privacy, Confidentiality  and 
A nonym ity, (8) Intervention and A dvocacy, (9) Research Integrity and Quality, (10) 
O w nership o f  D ata and C onclusions, and (11) Use and M isuse o f  Results. Each o f  these 
m ust be assessed at the beginning o f  the research, and on a continual basis as the research 
evolves. The exam ination o f  the axiological view  has prepared the researcher to deal with 
the ethical issues that will be encountered during the research. Specific m itigations will 
be discussed in the research design o f  Chapter 4.
3.2.4 M ETH O D O LO G IC A L VIEW
The m ethodological view  involves both the researcher’s personal experience with 
qualitative, quantitative and m ixed-m ethods research and the problem  under study. W hile 
this researcher has rich experience in the quantitative hypothetico-deductive realm  o f  
research, the problem  under study necessitates the inclusion o f  the rich contextual 
environm ent in the analysis and as such requires the use o f  qualitative m ethods. In this 
research, a theory building m ethodology is required for the construction o f  the 
com petency m odel fram ew ork. A num ber o f  theory building m ethodologies were 
exam ined. G ioia and Pitre note that "theory building discussions seem  to proceed as if  the 
principles o f  theory building are som ehow  universal and transcendent across disparate 
paradigm s o f  thought and research. They are not” (G ioia & Pitre, 1990, p. 584). They
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define theory as “a coherent description, explanation and representation o f  observed or 
experience phenom ena” (G ioia & Pitre, 1990, p. 587).
Torraco (2002) presents an anthology o f  five applied science theory building 
m ethodologies. These are represented in Table 2: Potential Theory Building 
M ethodologies, w ith the title, a b rief discussion extracted from  Torraco, and the 
researcher's assessm ent o f  the place o f  the m ethodology in this research. D ubin's theory 
building approach is oriented to the quantitative perspective. He provides a tem plate for 
building a theory that will m ost likely be expressed as an equation with lim itations 
expressed as som e confidence level. Dubin (1978, p. 222) does note that "the m odels o f  
observable reality constructed are for the purpose o f  satisfying m en's needs, how ever he 
defines them." Grounded theory was determined to be the most suitable approach based 
on its ability to serve as an inductive theory building engine, but the researcher perceived 
it was lacking the crucial induction step. As will be discussed later, the research cam e to 
rely on grounded theory for its ability to handle large volum es o f  data, but a way to cross 
from  data to theory was lacking and research for how  to cross that step was pursued.
Lynham  proposes a generalized theory building approach, w hich seem s to fly in 
the face o f  earlier discussions by G ioia and Pitre. Lynham  does argue the general 
approach is flexible enough for a w ide num ber o f  inquiries. A nd she provides a 
representation o f  the recursive nature o f  theory building and expertise. This is displayed 
in Figure 9.
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D ubin’s (1978) method for theory building fo llow s the quantitative 
research tradition and takes a hypothetico-deductive approach to 
know ledge creation. This method is based on the assum ptions that 
know ledge is created to explain, predict, and control the phenom enon  
o f  interest; that new know ledge (theory) should serve 
technical/utilitarian interests for interrelating means and ends; and 
that the discovery o f  generalizable laws and explanations o f  human 










Grounded Theory fo llow s an inductive approach to generating or 
discovering theory. Theory evolves during grounded theory building 
through continuous interplay between analysis and data collection. 
Throughout the research process, theory is provisionally verified  
through a rigorous process o f  continuous matching o f  theory against 
data. Thus, grounded theory is distinctive in its approach to theory 
building because o f  its singular com m itm ent to a llow ing new  
theoretical understandings to em erge from the data. Theory derived in 
this way is intended to be c losely  connected to evidence through the 
continuous analysis and comparison o f  data and em ergent theory. 
R igorous matching o f  data with theory is pursued for verification o f  
the resulting hypotheses throughout the course o f  the theory-building  
process. In this way, grounded theory strives for authenticity— that is, 
a faithfulness to the data that c lose ly  reflects the m eanings and 
understandings o f  those involved in the phenom enon being m odeled  
by the theory (Torraco, 2002 , p. 357).
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M eta-analysis uses formal statistical techniques to sum up a body o f  
separate but similar empirical studies. The purpose o f  m eta-analysis is 
to synthesize and organize existing empirical findings on a topic into 
a coherent pattern. The meta-analytic approach seeks general 
conclusions across multiple studies as the basis for theory building  










Theory building for the social constructionist is not undertaken to 
uncover a theoretical truth or reality but to model an understanding o f  
the sense that people make o f  the social world in their everyday lives 










C ase study research focuses on understanding the dynam ics present 
within single settings. Although case study research and theory 
building from case study research are both based on the study o f  
phenom ena present within case settings, these research activities 
represent distinct contributions to new know ledge. Case study 
research takes advantage o f  the rich context for empirical observation  
provided by case settings to study a selected phenom enon using 
qualitative or quantitative methods without offering formal theoretical 
interpretations o f  the study. On the other hand, theory building from 
case study research generates explicit theoretical statements that 
explain the dynam ics o f  phenomena occurring within case settings 
(Torraco, 2002, p. 362).
Appropriate 
for phase 5 o f  
this research.
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Figure 9: The R ecursive N ature o f Practical and Theoretical Expertise Inherent in 
A pplied Theory Building Research (adapted from  (Lynham , 2002, p. 230)).
Lynham ’s proposals provided a lead to the early inductive reasoning o f  Francis 
Bacon, which then leads to the D iscoverer's Induction  o f  W illiam  W hewell. The first 
segm ent o f  the research m ethodology uses qualitative inductive theory construction to 
develop a theoretical fram ew ork for com petency m odel design, assessm ent and 
transform ation. The fram ew ork developm ent uses D iscoverer’s Induction at the crucial 
step o f  creating the actual fram ew ork. This m ethod is founded on the literature intensive 
research effort to expose em pirical facts used in the process o f  colligation. Snyder 
describes colligation as:
Colligation is the m ental operation o f  bringing together a num ber o f  em pirical
facts by ‘superinduced’ upon them  some idea or conception that unites the
facts and renders them  capable o f  being expressed by a general law. (Snyder,
1997, p. 585)
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C olligation is a purposeful action whereby the researcher adds som ething to the 
facts, which enables a new  point o f  view  or understanding. This research creates a 
com petency m odel fram ew ork based on system s theory as the new  theoretical point o f 
view. R ecalling the first research question, “What fram ew ork  can be developed  for the 
analysis o f  com petency m odels fro m  a system s theory p erspec tive? ” This question is 
answered by the developm ent o f  the com petency m odel fram ew ork. D iscoverer's 
Induction requires validation, which will be served by phase 5 o f  this study, the case 
study.
Phase 5 o f  the research m ethodology uses a qualitative case study design to assess 
an extant com petency m odel against the com petency m odel fram ew ork. The case study 
design was selected in order to study com petency m odels w ithin their real-w orld context. 
As Yin notes, case studies are applicable to inquiries that:
•  Investigate a contem porary phenom enon in depth and w ithin its real- 
life context, especially when
•  the boundaries betw een phenom enon and context are not clearly 
ev iden t....
•  cope w ith the technically distinctive situation in w hich there will be 
m any m ore variables o f  interest than data points, and as one result
•  relies on m ultiple sources o f  evidence w ith data needing to converge in 
a triangulating fashion, and as another result
•  benefit from the prior developm ent o f  theoretical propositions to guide 
data collection and analysis. (Yin, 2009, p. 18)
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The system s theory based com petency m odel fram ew ork developed in the 
inductive segm ent is validated in the case study segm ent by answ ering the second 
research question "W hat results from  application o f  the system s theoretic com petency  
m odel fram ew ork to analyze a com petency m odel in an operational se tting? "
3.3 ROLE OF TH E R ESEA R C H ER
Figure 10 is a high level representation o f  the proposed research. This 
representation displays the logic that links the facts to be collected to the study questions. 
The facts in this research cam e from  literature data search. The prelim inary literature 
review  and gap identification is conducted in Phase 1, research questions are finalized in 
Phase 2, a detailed literature data search is used as the source for the grounded theory 
analysis in Phase 3, inductively creating the com petency m odel fram ew ork as well as 
creating the case study questions is accom plished in Phase 4, and the case study is 
conducted in Phase 5. It provides the five im portant com ponents o f  the case study 
design: (1) the study's questions, (2) the propositions, (3) the units o f  analysis, (4) the 
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Figure 10: Research Design
The canons o f  science will be discussed w ithin the fram e o f  the m ethodology 
designed for this research in a later section.
3.4 SELECTIO N  OF TH E LITER A TU RE FOR TH EO R Y  BU ILDING
System s theory is a relatively young discipline, w ithout a w idely acknow ledged 
agreem ent on the body o f  know ledge that defines the discipline. Jackson and Keys (1984) 
sought to define a o f  system  o f  system s m ethodologies  by com parison to O perations 
Research and other "system s based problem  solving m ethodologies” (Jackson & Keys, 
1984, p. 473). Jackson and Keys proposed classifications o f  system s  and decision m akers , 
enabling in their view  the classification o f  problem  contexts based on the two earlier 
classifications. Follow ing the developm ent o f  the problem  solving fram ew ork, Jackson
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and Keys sought to draw  the literature that inform s work supporting their fram ew ork, or 
arising out o f  consideration o f  the fram ew ork, W ithin the space o f  a few  pages, they 
include A ckoff (OR), Bertalanffy (open system s), Jenkins and Hall (SE), Checkland and 
RAND (SA), B eer and M organ (C ybernetics), Churchm an, M itroff, and Rittel as authors 
w ithin the sphere o f  system s theory. Jackson and Keys were highly influential in 
changing or inform ing the direction o f  system s theory research, and were predecessors 
for others who sought to clarify the boundaries on what system s theory is. Jackson 
returned to the subject in Beyond a System  o f  System s M ethodologies  (Jackson, 1990, p. 
667), developing five critical intentions:
(i) to reveal and critique the theoretical (ontological and epistem ological) bases 
o f  earlier m anagem ent science approaches;
(ii) to reflect upon the problem -situations in w hich earlier approaches can 
properly be em ployed and to critique their actual use;
(iii) to develop m anagem ent science beyond its present lim itations and, in 
particular, to facilitate the em ergence o f  new m ethodologies to tackle problem - 
situations where the operation o f  pow er prevents the proper use o f  soft system s 
thinking;
(iv) to reflect upon the relationship betw een different organizational and 
societal interests and the dom inance o f  particular m anagem ent science 
m ethodologies and techniques;
(v) to provide practically useful, theoretically sound approaches to problem atic 
situations that will assist in the larger project o f  progressive social change.
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W arfield proposed a set o f  laws as the basis for a “core for the developing science 
o f  com p lex ity ..."  (W arfield, 1999, p. 1). W arfield sought to relate the com plexity 
evidenced in his proposed laws to organizational design and resulting infrastructure. 
W arfield identified two killer assum ptions  that he felt were locked into the corpus o f  
business practice. These are the assum ptions o f  adequate executive capacity  and reliable  
organizational inform ation flow , neither o f  which appeared to be supported “ in a 
scientifically supportable w ay” (W arfield, 1999, p. 5). W arfield then describes a 
com plexity resolving system , the requirem ents for such a system , and the scientific 
underpinnings o f  such a system . W arfield’s focus on organizational im provem ent using 
the sciences is reflected in a later paper describing the required elem ents o f  system s 
science. Like Jackson, he characterizes it as a young science, one that should have five 
distinct roles. Those roles are: (1) a science o f  description, (2) a science o f  generic 
design, (3) a science o f  com plexity, (4) a science o f  action, and (5) “as a science that is 
open to im ports from  other discip lines and incorporates means o f  identifying and integrating  
essen tia l com ponents o f  those d isc ip lin es” (Warfield, 2003, p. 507). W arfield goes on to 
propose that System s Science m ust include all five distinct roles and the purpose “o f  
system s science is to provide the avenue to  resolution o f problem atic situations o f 
whatever nature that arise from w hatever source" (W arfield, 2003, p. 515). W arfield 
concluded that:
The challenge for the future o f  system s science does not lie in any further 
developm ent o f  neutral sciences, although m inor changes m ight be seen from 
tim e to tim e. The challenge lies in the arena o f  system s science. Everyw here on 
earth there exist problem atic situations aw aiting resolution by hum an action.
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To this point m any o f  these situations have been dealt w ith in ad hoc w ays by 
uninform ed and/or self-serving politicians and w eak system s m ethods, or by 
w ar that m ay be incited by inability to articulate and resolve the com plexity 
that occupies hum an attention. (W arfield, 2003, p. 518)
W hile W arfield proposed one set o f  laws, with supporting research, A dam s and 
his colleagues have proposed a m ore recent re-visioning o f  the body o f  know ledge that 
can define system s theory (Adam s, Hester, Bradley, M eyers, & K eating, 2014). Drawing 
from a w ide num ber o f  scientific fields defined by the O rganization for Econom ic 
D evelopm ent, the authors have proposed an architecture fam iliar in m any other sciences 
-  the use o f  axiom s and propositions as the structure for the science. U sing seven axiom s 
and 30 propositions, system s theory is proposed as a construct. This research proposes to 
use the literature supporting the prim ary proponent o f  each proposition as the corpus for 
construction o f  the com petency m odel fram ew ork as depicted in Table 3: Alphabetical 
Listing o f  System s Propositions.
Table 3: A lphabetical Listing o f  System s Propositions
Axiom Proposition and Primary 
Proponent Brief Description o f the Systems Proposition
Centrality
Communication 
(C. E. Shannon, 1948a. 
1948b)
In communication, the amount o f information is defined, in the simplest cases, to be measured by 
the logarithm o f  the number of available choices. Because most choices are binary, the unit o f
information is the bit, or binary digit.
Control 
(Checkland, 1993)
The process by means o f  which a whole entity retains its identity and/or performance under
changing circumstances.
Emergence (Aristotle) (Sachs, 
1999)
Whole entities exhibit properties which are meaningful only when attributed to the whole, not its 
parts -  e.g. the smell of ammonia. Every model o f  systems exhibits properties as a whole entity 




Entities meaningfully treated a wholes are built up o f smaller entities which are themselves wholes 




Two different perspectives or models about a system will reveal truths regarding the system that 
are neither entirely independent nor entirely compatible.
Darkness 
(Cilliers, 1998)
Each element in the system is ignorant o f the behavior o f the system as a whole, it responds only to 
information that is available to it locally. This point is vitally important. If each element ‘knew’ 
what was happening to the system as a whole, all o f  the complexity would have to be present in
that element (Cilliers, 1998).
Holism 
(Smuts, 1926)
The whole is not something additional to the parts: it is the parts in a definite structural 
arrangement and with mutual activities that constitute the whole. The structure and the activities 
differ in character according to the stage o f development o f the whole; but the whole is just this 
specific structure o f parts with their appropriate activities and functions (Smuts, 1926).
Table 3: A lphabetical L isting o f System s Propositions (C ont)





This principle has two aspects, negative and positive. The negative simply states that no more 
should be specified than is absolutely essential; the positive requires that we identify what is
essential.
Pareto (Pareto, 1897) Eighty percent o f the objectives or outcomes are achieved with twenty percent o f  the means.
Requisite Parsimony 
(G. Miller, 1956)




The factors that will be considered in a system design are seldom o f equal importance. Instead, 
there is an underlying logic awaiting discovery in each system design that will reveal the saliency




If a steady state is reached in an open system, it is independent o f the initial conditions, and 
determined only by the system parameters, i.e. rates o f reaction and transport.
Multifinality 
(Buckley, 1967)
Radically different end states are possible from the same initial conditions.
Purposive Behavior 
(Rosenblueth, Wiener, & 
Bigelow, 1943)
Purposeful behavior is meant to denote that the act or behavior may be interpreted as directed to 
the attainment o f a goal-i.e., to a final condition in which the behaving object reaches a definite 
correlation in time or in space with respect to another object or event.
Satisficing 
(Simon, 1955, 1956)




A function of balance must be maintained along two dimensions: (1) autonomy o f  subsystem 
versus integration and (2) stability versus adaptation.
Information
Redundancy of Potential 
Command 
(McCulloch, 1959)
Effective action is achieved by an adequate concatenation o f information. In other words, power
resides where information resides.
Information Redundancy 
(C. E. Shannon & Weaver, 
1949)




The concept encompassing dynamical systems which return to a trajectory, as opposed to systems 
which return to a particular state, which is termed homeostasis.
-fc.
Table 3: A lphabetical L isting o f  System s Propositions (Cont)
Axiom Proposition and Primary Proponent Brief Description of the Systems Proposition
Dynamic equilibrium 
(D’Alembert, 1743)
For a system to be in a state of equilibrium, all subsystems must be in equilibrium. All subsystems 
being in a state o f equilibrium, the system must be in equilibrium.
Homeorhesis 
(Waddington, 1957, 1968)
The concept encompassing dynamical systems which return to a trajectory, as opposed to systems 
which return to a particular state, which is termed homeostasis.
Homeostasis 
(W. Cannon, 1929)
The property o f  an open system to regulate its internal environment so as to maintain a stable 
condition, by means o f  multiple dynamic equilibrium adjustments controlled by interrelated
regulation mechanisms.
Operational
Redundancy (Pahl, Beitz, 
Feldhusen, & Grote, 2011)




Stability near an equilibrium state, where resistance to disturbance and speed o f return to the 
equilibrium are used to measure the property. The system’s equilibrium state is shorter than the
mean time between disturbances.
Self-organization 
(Ashby, 1947)




If each subsystem, regarded separately, is made to operate with maximum efficiency, the system as
a whole will not operate with utmost efficiency.
Circular causality 
(Korzybski, 1958)
Any effect becomes a causative factor for future effects, influencing them in a manner particularly 
subtle, variable, flexible, and o f an endless number o f possibilities.
Feedback 
(Wiener, 1948b)
AH purposeful behavior may be considered to require negative feed-back. If a goal is to be 




The fundamental laws governing the processes at one level are also present at the next higher level.
Requisite Hierarchy 
(Aulin-Ahmavaara, 1979)
The weaker in average are the regulatory abilities and the larger the uncertainties o f available 
regulators, the more hierarchy is needed in the organization o f regulation and control to attain the
same result, if possible at all
Requisite Variety 
(Ashby, 1956)
Control can be obtained only if the variety o f  the controller is at least as great as the variety o f the
situation to be controlled.
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The literature represented in Table 3 is not exhaustive, but is sufficient to provide 
the depth and breadth o f  the propositions o f  system s theory. The authors m ade use o f  
previous definitions o f  system s theory by respected authors as the launching point for the 
collection w ith the goal o f  increasing the explanatory pow er and interpretation o f 
system s. Using the architecture o f  axiom s and propositions com m only found in "hard" 
sciences, the authors seek to develop a form al definition and construct for system s theory.
3.5 DATA CO LLEC TIO N  STRA TEG Y
The data collection strategy is relatively straightforw ard. Each o f  the docum ents 
listed in Table 3: A lphabetical Listing o f  System s Propositions was acquired, generally in 
an electronic form at, verified to be the effective version o f  the docum ent and m aintained 
as the record copy for the duration o f  the research. Additional data was collected as 
discussed in C hapter 4.
3.6 DATA A N A LY SIS STRATEGY
As discussed earlier, W hew ell’s D iscoverer's Induction is used to develop the 
com petency m odel fram ew ork. In describing science, W hewell actually  defined induction 
as "in all these Sciences it is fam iliarly understood and assum ed, that their doctrines are 
obtained by a com m on process o f  collecting general truths from  particular observed facts, 
which process is term ed Induction” (W hew ell, 1858, p. 4). D ucasse notes that:
The fundam ental contention o f  W hew ell’s theory o f  know ledge is that all 
know ledge essentially involves the antithesis o f  tw o elem ents. One o f  them  is 
given to us by pure observation, and the other is superim posed by ourselves
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upon w hat we observe. Only when the two elem ents are united do we have 
know ledge properly so-called. (Ducasse, 1951a, p. 58)
D ucasse tabulates the steps for induction as show n in Table 4: Sum m ary 
Statem ent o f  the Elem ents o f  the Inductive Process as Conceived by W hewell (Ducasse. 
1951a, p. 214).
Table 4: Sum m ary Statem ent o f  the Elem ents o f  the Inductive Process as 
________Conceived by W hewell (Ducasse, 1951a, p. 214)_______________
First Step: C larification o f  the Elem ents o f K now ledge by Analysis:
: Explication o f  Conceptions
: D ecom position o f  Facts
Second Step: C olligation o f  Facts by m eans o f  a Conception:
: Selection o f  the Idea
: C onstruction o f  the Conception
: D eterm ination o f  the M agnitudes
Third Step: V erification o f  the Colligation
This D iscoverer’s Induction begins w ith the C larification o f  the Elem ents o f 
K now ledge by A nalysis. There are two parts to this step, the Explication o f  Conceptions 
and D ecom position o f  Facts. The Explication o f  Conceptions (D ucasse, 1951a, p. 213) is 
described by W hew ell as:
W e have given the appellation o f  Ideas, to certain com prehensive form s o f  
thought, - as space, num ber, cause, com position, resem blance - which we 
apply to the phenom enon which we contem plate. But the special m odifications 
o f  these ideas w hich are exem plified in the particular facts, we have term ed 
conceptions; (W hew ell, 1840, p. 42)
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W hew ell did not propose, nor believe, a tool was possible for this step. However, 
it was the product o f  debate and discussion and could be expressed as a problem  
statem ent (D ucasse, 1951b).
The D ecom position o f  the Facts is the next step, w hich requires a collection o f  the 
facts (D ucasse, 1951b). This portion o f  the research involves the analysis o f  the body o f 
know ledge described in Table 3: A lphabetical Listing o f  System s Propositions. Each o f 
the represented pieces o f  literature is broken dow n via coding to ascertain the facts that 
will be used for the next phase. Coding is also an inherently bounding process. A 
phenom enon is given a conceptual label and thus a bound is provided by the researcher to 
the phenom ena. C oding is described by M iles and H uberm an as “a critical data-reduction 
tool” (M iles & H uberm an, 1984a, p. 25) that is “developed inductively or driven by 
research question” (1984a, p. 25). They provide several exam ples o f  coding, and provide 
value judgm ents on the coding schem a they report upon (1984b). M iles provides details 
o f  one research effort that produced several hundred codes that eventually  led to the total 
abandonm ent o f  the coding effort. U ltim ately, the only benefit was the “argum ents and 
clarifications they required were successful in generating a com m on language o f  
concepts, which found their way into the general fram ew ork, and guided further data 
analysis in less-form al m odes” (1979, p. 594). The bounding was not as successful as 
desired in the project discussed by M iles, but served as a guidepost for this research. In 
C hapter 4, the efforts to enable bounding will be further discussed, w ith an assessm ent by 
the external review ers o f  the success.
The second step is the colligation o f  the facts. There are three elem ents to this 
step, and it is in fact the heart o f  the inductive inquiry. The Selection o f  the Idea  requires
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the researcher to exam ine the Ideas revealed by the Explication o f  Conceptions and the 
Facts determ ined by the D ecom position o f  the Facts. This exam ination requires the 
researcher to have a General Conception superinduced upon the Facts. In m ore m odern 
term s, the researcher’s careful assem blage o f  the Ideas and Facts, com bined with 
characteristics described by D ucasse as "the possession o f  a fertile, sagacious, ingenious 
and honest m ind" (D ucasse, 1951b, p. 222). The key step is the superinduction o f  the 
theory upon the collection o f  the facts that have been colligated. This will be the step that 
actually creates the fram ework.
D ucasse sum m arized W hewell's seven m ethods for the C onstruction o f  the 
Conception. M ost are quantitative, but the m ethod that applies to this research is the 
M ethod o f  Natural C lassification. W hewell developed the m ethod for early biological 
researchers seeking to understand what is now  called taxonom y. How ever, the process 
will be used w ith a m odem  classification technique, grounded theory, to develop the 
com petency m odel fram ew ork structure and details. The next section will discuss how 
grounded theory was used to accom plish developm ent o f  the com petency m odel 
fram ework.
W hewell required V erification o f  the Colligation as the third and final step. This 
is not an inductive theory building step, but a deductive testing step. The research design 
accom plished one case study as the V erification o f  the Colligation. That process is 
discussed in detail in the next section.
The foregoing discussion is insightful in developing inductive theory, but the 
large m ass o f  data required for this research required a m ethod able to handle such a
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volume. G rounded theory was selected and is first discussed in the next section and more 
thoroughly discussed in C hapter 4.
3.7 BU ILD IN G  TH E FR A M EW O R K  USING G R O U N D ED  TH EO R Y
Figure 10 presents a diagram  o f  the overall research plan. The detail o f  the phase 
“C om petency M odel Fram ew ork Inform ed by System s Theory" is illustrated in Figure 
11. The plan begins w ith the description o f  the research purpose and outline o f  the 
research questions, and proceeds to the developm ent o f  the research design including 
literature data collection, data analysis, theory building and fram ew ork developm ent. As 
noted earlier, W hew ell’s D iscoverer's Induction w as used to build the fram ew ork. 
How ever, D iscoverer's Induction provides few details o f  the earlier processes, especially 
in the data rich environment o f  this research. Three alternative methods were examined 
for this research: content analysis, dynam ic netw ork analysis and grounded theory. 
G rounded theory was selected as the m ethod to supplem ent D iscoverer's Induction. The 
use o f  grounded theory brings a rigorous, w ell-docum ented m ethod (C orbin & Strauss, 
1990) as well as availability  o f  supplem ental tools (i.e. softw are) to aid the researcher. 
G rounded theory has a num ber o f  sim ilarly w ell-docum ented w eaknesses w hich will be 
m itigated by the research design.
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Figure 11: G rounded Theory Flow Path
G rounded theory proponents provide cautions to researchers to lim it the exposure 
or influence o f  existing literature early in the research, using the term  theoretical 
sensitivity. W hile system s theory is necessary to place the research in the context o f  the 
body o f  know ledge, the researcher lim ited exposure to preclude undue influence during 
the preparations for this research.
The grounded theory processes are not strictly linear, and Figure 11 captures the 
iterative relationship betw een the steps for data collection and data analysis, using the
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constant com parative m ethod o f  grounded theory. As data is analyzed, and concepts 
identified and categories were developed, the research required returning to the data to 
provide assurance that the em erging theoretical constructs were actually grounded in the 
data (C orbin & Strauss, 1990).
There were three phases o f  coding as part o f  the data analysis. Those three phases 
are open coding, axial coding and selective coding (Leedy & O rm rod, 2010). Follow ing 
selective coding, theory developm ent was accom plished. An initial discussion o f  the 
details o f  each o f  these phases is provided in Table 5 below:
Table 5: D ata A nalysis (draw n from  (Leedy & O rm rod, 2010, p. 143))
Phase A ctivities
Open Coding The data are divided into segm ents and then scrutinized 
com m onalities that reflect categories or them es.
Data are exam ined for properties that characterize each category.
Axial Coding Interconnections are m ade am ong the categories and 
subcategories.
Selective Coding The categories in their interrelationships are com bined to form a 
storyline that describes what happens.
Theory
D evelopm ent
A theory, in the form  o f  a verbal statem ent, visual m odel, or 
series o f  hypotheses is offered to explain the phenom enon in
question.
The "Theory D evelopm ent" phase in Table 5 is where the coding explicitly 
m erges with the superinduction o f  D iscoverer's Induction. W hile the coding process is 
not com pletely separated from the inductive theory building, that theory building was 
distilled once the ferm enting coding steps were com plete. How ever, it is appropriate to 
touch on several criticism s o f  grounded theory, as those criticism s bear on the design. In
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particular, the researcher identifies the specific strategies that have been built into the 
design, where possible, to nullify the criticism s with respect to this research effort.
3.8 C R ITIC ISM S OF G R O U N D ED  THEORY
As one w ould expect, criticism s o f  the grounded theory have been reported. One 
o f  the earliest criticism s actually arises from the two discoverers o f  grounded theory 
concerning their disagreem ent o f  the role o f literature in the process o f  building theory. 
Recall that the basic them e o f  G laser and Strauss was "discovery  o f  theory from  data 
system atically obtained from  social research” (G laser & Strauss, 1967, p. 2). W hile they 
recognized that no researcher cam e to the problem  w ithout som e existing know ledge 
based on prior reading or experience, the desire was to lim it the effect o f  preconceived 
notions on the theory being built (H eath & Cow ley, 2004). Thus the detailed guidance 
published by Strauss and C orbin (1998) was the confirm ation o f  the divergence from 
Glaser in perspectives on literature review.
Heath and C ow ley (2004) also describe the differences in the role o f  induction, 
deduction and verification in grounded theory, both as the m ethod has evolved and how it 
has diverged betw een Glass and Strauss. Figure 12, Figure 13, and Figure 14 depict the 
differences and the evolution o f  the relationship o f  deductive, inductive and verification 
elem ents in grounded theory. The depiction o f  the evolution o f  the elem ents allow s the 
researcher to select the appropriate order for this research. Figure 14 is the most 
representative o f  the m ental m odel held by the researcher for this research. It portrays the 
collection o f  data follow ed by a cyclic deductive and verification process, culm inating in 
the creation o f  a paradigm  m odel that is translated into the theory (fram ework).
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Figure 12: Place o f  Induction, Deduction and V erification in G laser (adapted from 
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Figure 14: Place o f  Induction, Deduction and V erification in Strauss and Corbin 
(1998) (adapted from  Heath and Cow ley (2004. p. 145))
Heath and C ow ley offer that “the researcher should mix the two approaches with 
caution, aw are that they m ay violate philosophical underpinnings o f  both; boundaries 
betw een the two should be m aintained rather than a synthesis attem pted’" (2004, p. 147).
Strauss and C orbin discuss the diffusion o f  grounded theory and express concern 
for the speed and breadth at which this diffusion has occurred. They express this as the 
“risk o f  becom ing fashionable” (Strauss & Corbin, 1994, p. 277). They outline several 
concerns, including focus on coding to the exclusion o f  building theory and using the 
term  grounded  theory  for any inductively based research. The im plication is that a 
grounded theory researcher needs to be well versed in the entirety o f  the process, rather 
than focusing on only part o f  the m ethodology that piques his or her interest.
G oulding also discusses problem s encountered w hen using grounded theory. She 
discusses the potential pitfall o f  the researcher placing "too m uch em phasis on identifying
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codes, w ithout theoretically  coding” (G oulding, 1999, p. 18). Theoretical coding is the 
phase where those codes are related to one another, by the very theory that is being built. 
G oulding also notes that som e researchers do not m aintain the constant com parison as a 
feature o f  their process. This can lead to incom plete relationships and thus an incom plete 
theory. In this context, the theory ‘'should only be presented as developed w hen all core 
categories are saturated” (1999, p. 18).
The foregoing criticism s all bear on the research design, preparation and 
execution. From  the very beginning o f this concept, the researcher endeavored to not 
jum p ahead and dive into the system s literature to prevent from  being biased in the 
approach. It was only w ith the subm ission o f  the candidacy exam  and the com pletion o f 
the research proposal that the researcher began assembling the literature to construct the 
fram ew ork. W hile fram ew ork  is used throughout the dissertation, the grounded theorists 
use the term  theory  to describe what has been constructed.
The evolution o f  the relationship o f  induction, deduction and verification is 
critical to the developm ent o f  the theory (fram ework). It will clearly require elem ents o f  
each, but relies heavily on D iscoverer's Induction to create that new  and currently 
m issing piece for the developm ent o f  com petency m odels. By having an explicit diagram , 
like Figure 15, it guides the researcher in the daily execution o f  the tasks at hand.
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Figure 15: G rounded Theory Flow  with Iterative Paths
Also the details o f  Figure 15 were helpful in addressing the concerns raised by 
Straus and C orbin as well as G oulding about the researcher understanding where in the 
research one is at. A t the core, they speak o f  the researcher losing sight o f  the whole 
picture by being caught up in some im portant but small part o f  the research. A set o f  
roadm aps was constructed for this research and detailed procedures developed at key 
stages (e.g. Figure 21).
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3.9 A PPR O PR IA TE RESEA R CH  Q U ESTIO N S FOR G R O U N D ED  TH EO R Y
It is crucial for the researcher to select m ethodologies that will allow  the conduct 
o f  successful research. The researcher m ust sim ilarly be cognizant o f  the research m ethod 
and its alignm ent w ith his/her ontological and epistem ological perspectives. The 
discussion begins at a general discussion o f  the applicability o f  grounded theory and 
m oves to m ore specific exam ples. Returning to G oulding, she notes that:
unlike quantitative m ethods where, for exam ple, a copy o f  the questionnaire 
and statistical analysis can be inserted in the appendix for full justification  and 
evidence o f  findings, w ith qualitative research it is im possible to provide the 
full evidence in a m anner that is as im m ediately accessible to the reader. 
(G oulding, 1999, p. 18)
G oulding later points out “grounded theory will not appeal to the researcher in 
search o f  absolute certainties, neatly defined categories and objectively m easured 
explanations” (G oulding, 1999, p. 19). Just as the researcher cannot require the certainty 
o f  outcom e, the research problem  cannot be one that requires such positivist certainty. A 
them e throughout the grounded theory literature is the continuous w ork required to m ove 
the theory forw ard, as even the social organizations that were the subject o f  a particular 
study evolve, the theory m ust evolve. Unlike chem istry, where a certain w eight o f  salt 
added to a specified volum e o f  pure w ater produces an exact salinity and has every tim e 
the experim ent has been perform ed, hum ans change and evolve and so do their systems.
Proceeding from  those general ideas, we look at a specific discipline or context 
that m ight preclude grounded theory from being selected as the research m ethod. The
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first has to do w ith the size o f  the problem  and thus the volum e o f  data. O ne paper had 
the follow ing discussion:
One very practical problem  w ith grounded theory is that the m ethod is 
extrem ely labour intensive, requiring the investm ent o f  considerable cognitive 
effort by the know ledge engineer. Hence we w ould recom m end that som e tim e 
is spent at the definition stage o f  any project in deciding w hether the rich 
conceptual m odels generated by this approach are indeed appropriate for the 
intended application. Factors bearing upon such a decision w ould include the 
data that is potentially available (and its quality and form ); the characteristics 
o f  the problem  dom ain; and the ultim ate system  requirem ents. A related issue 
concerns the operations at the heart o f  the interpretative process. Key choices 
about the labeling and reordering o f  the data, together w ith decisions about the 
nature o f  the expert m odel which is to be devised are not readily open to 
specification in advance. The know ledge engineer m ust produce solutions to 
the latter problem s for each particular case, having regard to the requirem ents 
o f  the application being devised. (Pidgeon, Turner, & Blockley, 1991, p. 169)
Pidgeon and his team  focused on the knowledge engineer , im plying a single 
researcher. One way around this problem  is to recall Corbin and S trauss’ procedure (10) 
that a grounded theorist need not work alone (Corbin & Strauss, 1990). W hile this will 
introduce other problem s, adding a researcher or m ore would increase the scale o f  the 
problem  that can be approached, reduce the tim e to com plete the study and provide 
m ultiple perspectives during the theory building. This researcher found the volum e o f  
m aterial to be m anageable with only one researcher.
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W hile the previous exam ple focused on problem s that m ight dissuade using 
grounded theory, an exam ination o f  fields where grounded theory w as unsuccessful 
instead found the opposite. There are num erous exam ples o f  fields w here grounded 
theory has been successfully  used. M edicine, in particular m any facets o f  nursing, has 
seen research conducted w ith grounded theory. An additional perspective that was 
included in the search was for research that touched on com petency m odels. W hile the 
orientation m ay have been different, having a num ber o f  studies in com petency m odels 
with grounded theory m ade this approach m ore defensible.
Using grounded theory, Sherm an, Bishop, Eggenberger and K arden (2007) 
studied perspectives on critical leadership skills for nurse m anagers w ith the goal o f  
developing a com petency m odel for m entoring the next generation o f  nursing leaders. 
W alsh, Gordon, M arshall, W ilson and Hunt developed, using grounded theory, an 
Interprofessional Capability  Fram ew ork that “articulates the learning outcom es that 
students need to achieve and continue to develop in order to becom e interprofessional 
w orkers” (2005, p. 230). Kan and Parry investigated nursing leadership in a hospital 
setting using grounded theory. They developed a theory on how organizational politics 
both assisted and confounded the process o f  leadership (Kan & Parry, 2004). Earlier, 
Parry had exam ined how  leadership could be exam ined using grounded theory. Parry 
proposed that the richness o f  grounded theory m ight be better at developing an 
integrative theory o f  leadership than the previous quantitative psychology approach. 
W hile being a proponent o f  grounded theory being used for studying leadership, Parry 
discusses concerns w ith validity and reliability. He reviews techniques or protocols to aid 
the researcher in overcom ing concerns with validity and reliability. A n exam ple he
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provides is how  to deal with underreporting the weight o f  critical incidents by the 
organization’s m em bers. Parry concludes with a selection o f  research objectives for 
grounded theory in leadership (K. W. Parry, 1998). W ithin a decade, the use o f  grounded 
theory to study leadership had taken hold and spaw ned at least one text w ith 855 
references (N itecki, 2010).
A pplication o f  grounded theory has not been lim ited to the m edical profession, 
but has seen application in studying w eb user flow  experiences, w here the flow  refers to 
“a state o f  consciousness that is som etim es experience by individuals that are deeply 
involved in an enjoyable activity” (Pace, 2004, p. 37). O rton (1997) has reported on 
grounded theory in public policy, as have Kum ar and G antley (1999), G ardner and 
A braham  (2007), Tuler and W ebler (1999) who have exam ined such diverse topics as 
m otivations that drive car usage and their im pacts on transportation policy and what the 
public expects from  participatory governm ent policy sessions.
The volum e o f  literature confirm s Strauss and C orbin’s concern about diffusion, 
but at the sam e tim e, grounded theory has offered researchers a rigorous approach to 
problem s that w ould not be able to be effectively addressed by a purely quantitative 
approach.
3.10 TH EO R ETIC A L SEN SITIV ITY  AND SO FTW A RE AIDS
Before leaving the discussion o f  research m ethodology, a b rie f discussion o f  the 
researcher’s theoretical sensitivity  is in order. This topic is directly related to one o f  the 
criticism s o f  grounded theory -  the ability o f  a researcher to enter the research with a 
tabula rasa. From  the origins o f  grounded theory, this concept has been o f  significant
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concern. G laser and Strauss note that the researcher "should also be sufficiently 
theoretically sensitive  so that he can conceptualize and form ulate a theory as it em erges 
from the data (G laser & Strauss, 1967, p. 46)". The goal is to not allow  pre-existing 
hypotheses or form ulations drive the em erging theory. Com m itting early to a single 
preconceived theory blocks the researcher from seeing around "either his pet theory or 
any other. He becom es insensitive or even defensive, tow ards the kinds o f  questions that 
cast doubt on his theory (G laser & Strauss, 1967, p. 46)". As grounded theory evolved, 
the recognition that a tabula rasa was not possible evolved to efforts to m itigate or even 
take advantage o f  the researcher's experience. Strauss and Corbin discuss the life 
experiences o f  the researcher that can add insight to the research. "It is am azing how 
insight sparks m ore insight and discovery builds (Strauss & Corbin, 1998, p. 48)."
For this research, a num ber o f  strategies were developed to enhance theoretical 
sensitivity. The first was not conceptualizing a fram ew ork structure from  the beginning. 
There was not a preconceived notion o f  what the fram ew ork w ould look like it, and in 
fact, it evolved through the research. A second strategy was the use o f  external review ers 
who provided m idcourse inputs on the details o f  the literature data set and open coding. 
All inputs were assessed and feedback into the literature data set, codebook and open 
coding. A third elem ent was the use o f  presentations o f  progress to varied audiences. The 
researcher presented form al updates to the com m ittee, as well as inform al briefings to 
peers, other researchers and users o f  com petency m odels in governm ent and industry. 
Their feedback was also assessed and resulted in several course changes during the 
research. The cum ulative effect was to im prove the researcher's theoretical sensitivity and 
resulted in an open approach to the fram ew ork developm ent.
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Q ualitative research generates vast am ounts o f  data, often unstructured data. 
Specialized softw are packages have been developed to aid the researcher m anage this 
data. As the softw are is rapidly evolving, specific characteristics for consideration drive 
the softw are selection (Lew ins & Silver, 2009). The researcher selected N vivo version 10 
based on a lim ited review  o f  the m ajor packages and relative ease o f  use during the trial 
period (R ichards, 2013).
3.11 AN EX PLO R A TIO N  OF FRA M EW O R K , M O D EL, A N D SY STEM
In earlier sections, the researcher has discussed the term  fram ew ork  and noted it is 
a synonym  for theory. The term s fram ework, model, and  system  are frequently 
interchanged under the general notion that they offer a representation to serve (tacitly or 
explicitly) an intended purpose, objectives, and audience. This section develops a 
literature supported scholarly explication o f  the three term s fram ew ork, model, and  
system. It begins with a rigorous literature based scholarly perspective o f  the three terms, 
exam ines the differences and overlaps in the appropriate scholarly use o f  the term s, and 
applies specific criteria based guidance for scholars in selection and use the m ost 
appropriate term  (fram ew ork, m odel, or system ) for conduct o f  research that involves 
production o f  a representation. This section provides an understanding o f  the relationship 
o f  fram ew ork, m odel and system  to enable understanding o f  the actual fram ew ork 
developm ent that follows. This section concludes w ith a discussion o f  the axial coding 
processes used to develop the first details o f  the com petency m odel fram ew ork based on 
the earlier open coding.
F ram ew ork  is a relatively young word in scholarly works. Early uses o f  the word 
focused on som e m echanical or structural m eaning. An early description o f  a grain mill
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(Bowes et al., 1800) includes the word w hen describing how  a new  hand corn mill was 
assem bled, where:
The bed-stone D rests upon two supporters o f  w ood, one o f  w hich is shewn 
[sic] at I: these supporters are screwed to the block E, and also m orticed [sic] 
into the low er fram e-w ork o f  the m ill at K: the fram e-w ork is held together by 
pins or w edges L L L, which adm it the M ill to be easily taken to pieces. 
(Bow es, et al., 1800, p. 220)
W ithin ju st a few short decades, the term  fram ew ork  was beginning to be used to 
describe a collection o f  ideas, instead o f  a m erely physical arrangem ent o f  parts and 
pieces. A doctor, w riting under the pseudonym  M edicus, proposed the use o f  statistics as 
a tool to im prove m edical know ledge w ithin “the great fram ew ork o f  that social and civic 
com pact, w hich form s the British state” (M edicus, 1840, p. 40)! An ocean away, 
fram ew ork  is clearly used to describe a collection o f  ideas that form  a particular subject 
in a review  w ritten by Peter D. Barnard o f  a series o f  discourses on political science as an 
im portant branch o f  academ ic education (Barnard, 1841). The use o f  fram ew ork as a 
description o f  the m ind’s efforts to organize ideas or concepts was discussed by 
Boutwood, H odgson, Carr and Lindsay:
The unity o f  the world, in the sense ju st indicated, is som ething we discover, 
not som ething we produce. Our reflective thought interprets the world as a 
unity, but the unity w hich it predicates is not read by it into the world, but is 
read by it in the world. This, at least, is w hat our interpretative thought claim s 
to be, -genuine interpretation, quite strictly a constru ing , not a constructing. 
The unity o f  the world is not, and cannot be, em pirically  given. It is never an
65
em pirically  given fact, but, in our m inds as a predicate o f  the world, it is 
alw ays due to the characterization o f  thought. It is thus, "the work o f  the 
m ind." but in that w ork the w orking m ind is not com posing a fram ew ork o f  its 
ow n devising upon unorganised facts, rather is it interpreting, by its own 
pow ers,-in  the light o f  the laws o f  its own thought- a positively-given order 
which, alike in the existence o f  its constituent particulars and in its organic 
unity, is essentially independent o f  the m ind that interprets it. (Boutwood, 
H odgson, Carr, & Lindsay, 1901, p. 103)
B outw ood, et al. considered the world to be an ordered place, and “only because 
the w orld is actually an ordered w orld that our thought is able to construe it as such '' 
(Boutwood, et al., 1901, p. 103). This concept, that the w orld  is ordered , and it is our 
m inds that discern the order and then translate that discernm ent into a representation, lies 
at the heart o f  the positivist world view. It is also one im petus to create fram ew orks that 
depict the relationships betw een seem ingly disparate ideas, concepts or situations, in 
order to d iscover those relationships. Blum er, w riting on the possibility  o f  science 
w ithout concepts, noted:
Through abstraction one can isolate and arrest a certain experience which 
w ould never have em erged in m ere perception. O ur perceptual world is one o f 
particulars, four although conception is alw ays involved, it is conception 
w orking through particulars. The abstraction o f  a relation from  this world o f  
particulars, and the holding onto it, is possible only through conceptualization 
and necessitates, ultim ately, a concept. That is to say, the very act o f 
abstraction is an act o f  conception; if  the conception is to be held on to it m ust
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be given a nam e, a sign, or an identifying mark. By identifying such an isolated
content two developm ents o f  param ount im portance for science are possible:
(1) this content m ay becom e the object o f  separate investigation and reflection.
(2) it m ay enter into the experience o f  others and so becom e com m on property.
(B lum er, 1931, p. 520)
B lum er outlines the form ation o f  individual concepts o f  m echanics into a 
“conceptual pattern w hich m ade possible and guided experim entation and becam e the 
fram ew ork o f  the early know ledge and laws o f  physics" (B lum er, 1931, p. 525). Blum er 
is referring to the personal in the first part, where the individual researcher uses the 
conceptual fram ew ork to guide future work, and to the com m unity o f  scholars at large in 
the second part, w here by m aking the fram ew ork accessible to others it can be tested, 
expanded, and developed, and ultim ately to hum anity w hen the fram ew ork becom es part 
o f  the larger culture. B lum er never defined fram ew ork in this paper, a com m on 
occurrence in m any scholarly works (Barnard, 1841; Boutw ood, et al., 1901; M edicus, 
1840).
In later works, the word fram ew ork m ay not be defined, but the surrounding text 
describes its construction in sufficient detail to understand the au tho r’s purpose for 
selecting that term. U lrich proposes a taxonom ic fram ew ork for the design o f  problem  
solving system s. He proposes the fram ew ork by reference to a figure w ith accom panying 
description o f  the features in the figure (U lrich, 1977). O ravis (1982) synthesized four 
earlier fram ew orks for organizational developm ent into a single fram ew ork for assessing 
m ilitary organization organizational developm ent. Zachm an (1987) proposed a 
fram ew ork for inform ation system s architecture. This fram ew ork is view ed as seminal in
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the inform ation system s architecture field and has achieved som ew hat broader renow n by- 
penetrating outside the scholarly texts when it becam e part o f  the popular p ress’s 
representation o f  system s architecture. In the field o f  com petency m odels, fram ew orks 
have been constructed by a num ber o f  authors. Oravis, m entioned previously, was 
w orking w ith early com petency m odels, L inthicum  (2012) studied the response to chaos 
and training for first responders, Barrett exam ined com plex change using a fram ew ork 
developed by Torbert for action logics (Barrett, 2012), Taylor, C ocklin, B row n and 
W ilson-Evered (2011) exam ined C om plexity Leadership Theory and its fram ew ork with 
an interest in the com petences required o f  cham pions , defined as em ergent leaders.
Fram ew ork is explicitly  defined by C heckland and How ell in Information,
System s and  Inform ation System s. N oting that a fram ew ork is m issing from  many 
conceptions o f  an approach to researching hum an situations, C heckland and Holwell 
argue for “a declared-in-advance intellectual fram ew ork o f  ideas, a fram ew ork in term s 
o f  w hat constitutes ‘know ledge’ about the situation researched will be defined and 
expressed” (Checkland & Holwell, 1998, pp. 22-23). Checkland and Holwell provide 
Figure 16 illustrating the role o f  the fram ew ork o f  ideas w ithin a research program  or 
study. As C heckland and Holwell describe:
the fram ew ork o f  linked ideas F are used in a m ethodology M to investigate 
som e area o f  interest A. From doing the research, the alert researcher may 
learn things about all three elem ents. Plate tectonics are exam ple o f  
contem porary F, w hen A consists o f  earthquakes and volcanicity. The 
phlogiston theory o f  heat is a failed F from the 18th century. A natural science
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M is the process o f ... testing to destruction o f  hypotheses. (Checkland & 
H olw ell, 1998, pp. 23-25)
Figure 16: E lem ents Relevant to Any piece o f  Research (adapted from 
(Checkland & Holwell, 1998, p. 23))
C heckland and Holwell describe Figure 16 as “even so sim ple a m odel’' that "is 
useful in understanding program m es o f  research” (C heckland & H olw ell, 1998, p. 24). 
This m arks a convenient turning point for the term  model.
M odel is derived from  mode  and is closely related to m ete , both o f  which convey 
the m eaning o f  to m easure  (Skeat, 1993). W hile first applied to physical items, often 
sm aller scale representations o f  larger objects, m odel w ent through a sim ilar evolution as 
fram ew ork and often cam e to represent ideas or collections o f  ideas. A chinstein notes 
that “the term  m odel enjoys a broad range o f  uses in the sciences. It m ay refer to anything 
from a physical construction in a display case to an abstract set o f  ideas” (Achinstein,
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1965, p. 102). A chinstein focused on theoretical m odels and proposed four characteristics 
for them:
(1) A theoretical m odel consists o f  a set o f  assum ptions about som e object or 
system ; (2) A theoretical m odel describes a type o f  object or system  by 
attributing to it w hat m ight be called an inner structure, com position, or 
m echanism , reference to which will explain various properties exhibited by 
that object or system ; (3) A theoretical m odel is treated as an approxim ation 
useful for certain purposes; and (4) A theoretical m odel is often form ulated, 
developed, and even nam ed on the basis o f  an analogy betw een the object or 
system  described in the m odel and some different object or system.
(A chinstein, 1965, pp. 103-105)
A chinstein develops the differences betw een theory and theoretical m odels noting 
that the theoretical m odels m ay exist in advance o f  the actual theory, the m odel may 
provide a usable analysis tool due to the sim plifying nature o f  assum ptions m ade to create 
m odels, and the m odel may assist in the developm ent or refinem ent o f  theory.
The use o f  m odels, as constructs to explain or represent an idea, concept or 
system  has w ide application. Ulrich was w orking w ith m ultiple form al design m odels for 
problem  solving w hen he proposed his taxonom ic fram ew ork (U lrich, 1977). M cLagan 
and Bedrick, developers o f  one o f  the first com petency m odels, used that term , m odel, to 
describe the product o f  their work (M cLagan & Bedrick, 1983). Paw lak, inventor o f 
rough set theory, used the concept o f  a m athem atical m odel o f  conflict, rather than actual 
conflict when describing his research and his transm ission o f  the techniques to replicate 
his efforts (Paw lak, 1984).
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The w ide use o f  the term  model lends itse lf to problem s. The literature discussing 
these problem s is broad and often parallels the successes noted above. V an Gigch (van 
Gigch, 1989), w riting on the dem ise o f  OR/M S first heralded by A ckoff (Ackoff, 1979a.
1979b) begins w ith flaws in problem  definition (and by extension m odel definition) with 
two sins: ‘‘one, they seldom  take the "whole problem " into account and tw o, their closed 
m odels do not represent accurately the w orld where system s are open” (van Gigch, 1989, 
p. 503). Trying to address the first problem  brings one to a set o f  questions posed by van 
G igch as “ H ow  far should boundaries be expanded? How m any m etasystem s should be 
included? W hat is the optim um  boundary? How is it found? Does it exist?” (1989, p.
503). The second problem  can also be addressed by expanding the boundaries, but that 
creates questions form ed by van G igch as "W hen are the boundaries o f  this "coherent 
whole" reached? As a collateral but related question. W hich world view  should we adopt: 
the atom istic reductionist view  or the holistic global v iew ?” (1989, p. 5 0 4 ).
M ingers has review ed developm ents in Critical M anagem ent Science. His 
treatm ent o f  the w ork o f  various researchers often uses the w ord model. In relating the 
efforts o f  C heckland and Eden in practical m anagem ent, and to develop soft system s he 
notes that “They m ove aw ay from  'objectively' m odelling the external w orld towards 
m odelling peoples' concepts and beliefs about the world in order to generate debate and 
ultim ately agreem ent about objectives and beneficial changes” (M ingers, 1992, pp. 3-4). 
He later d iscusses m odels o f  how  pow er is exercised rather than pow er as a theoretical 
entity. Referring to C legg’s w ork Fram ew orks o f  Power, he w rites “C legg's m odel o f  
pow er is tw o-layered” (M ingers, 1992, p. 8). This foreshadow s thoughts on hierarchy 
betw een fram ew ork, m odel and system.
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A chinstein discusses the use o f  m odels and analogies in developing theory with 
the aim  o f  being able to differentiate the theory from  the m odel. He proposes five theses 
to enable scientists to distinguish betw een the m odel, the analogy and the theory 
(A chinstein, 1964). Theories represented as m odels abound. A ltm an and A kdere (2008) 
created a theoretical m odel on factors inhibiting w orkplace perform ance. Bell (2008) 
investigates D epartm ent o f  H om eland Security leadership, asking if  there is a m odel for 
leadership. B irleson (1998) investigates if  the m odel o f  a learning organization is 
appropriate for im proving m ental health services. Each o f  these papers explicitly  uses the 
word m odel, but either a slightly different perspective or different em phasis could have 
resulted in either a system  or a fram ework.
A ckoff and G harajedaghi (1996) address the differences betw een system  and their 
m odels, w hich provides a convenient turning point for this discussion to the topic o f 
system. They began by offering their description and definition o f  system:
A system  is a whole defined by one or m ore functions, w hich consists o f  two 
or m ore essential parts. (1) Each o f  these parts can affect the behavior or 
properties o f  the whole. (2) N one o f  these parts has an independent effect on 
the whole; the effect an essential part has on the w hole depends on what other 
parts are doing. (3) Every possible subset o f  the essential parts can affect the 
behavior or properties o f  the whole but none can do so independently o f  the 
others. Therefore, a system  is a functioning whole that cannot be d ivided  into 
independent parts. (1996, p. 13)
A ckoff and G harajedaghi provide a typology o f  system s:
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There are three basic types o f  system s and m odels o f  them , and a m eta-system : 
one that contains all three types as parts o f  it (see Table 1).
(1) D eterm inistic: system s and m odels in which neither the parts nor the whole 
are purposeful.
(2) Anim ated: system s and m odels in which the w hole is purposeful but the 
parts are not.
(3) Social: system s and m odels in which both the parts and the whole are 
purposeful. (A ckoff & G harajedaghi, 1996, p. 14)




D eterm inistic N ot Purposeful N ot Purposeful
A nim ated N ot Purposeful Purposeful
Social Purposeful Purposeful
Ecological Purposeful Not Purposeful
Each type o f  system  is also carrying a m odel o f  that type w ith it, in the A ckoff 
and G harajedaghi typology. Ecological system s contain all three types.
W hile, this is useful inform ation, and provides an excellent definition o f  system , it 
does not bear d irectly  on the taxonom y being created for fram ew ork, m odel and system. 
We m ust turn back the clock to an earlier work by A ckoff and the stream  o f  scholarly 
work that follow ed it. In a paper titled Tow ard a System  o f  System s C oncepts , A ckoff
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outlined a definition o f  system  that applies to this context: "A  system  is a set o f  
interrelated e le m e n ts ... [with] a relationship that holds betw een each o f  its elem ents and 
at least one other elem ent in the set” (Ackoff, 1971, p. 662). A ckoff extends the concept 
w hen he writes:
An abstract system  is one all o f  whose elem ents are concepts. Languages, 
philosophic system s, and num ber system s are exam ples. N um bers  are concepts 
that the sym bols that represent them , num erals, are physical things. N um erals, 
however, are not the elem ents o f  a num ber system . The use o f  different 
num erals to represent the sam e num bers does not change the nature o f  the 
system.
In an abstract system  the elem ents are created by defining and the relationships 
o f  the betw een them  are created by assum ptions (e.g. axiom s and postulates). 
Such system s, therefore, are the subject o f  study o f  the so-called formal 
sciences. (A ckoff, 1971, p. 662)
The concept o f  system  advanced by A ckoff figured strongly in M ichael Jackson 's 
m ulti-decade effort to develop a system  o f  system  m ethodologies. Jackson’s efforts have 
been guided by the breadth and scope o f  the fields that have the w ord system  in their title. 
W hile he is not exhaustive in his application, his work can be fram ed against a larger 
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Figure 17: System s Sciences arising from  interdisciplinary studies in experim ental sciences (adap ted  from  (F lood &  C arson,
1993, p. 7))
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The system  o f  system s m ethodologies fram ew ork originally developed by 
Jackson and Keys, and later refined by Jackson, proposes to provide context to the 
problem  solver  and contains two perspectives. The vertical axis captures the system s 
largely defined by com plexity, w ith larger system s with m ore turbulent conditions, 
described as com plex , as com pared to sm aller system s w ith stable or largely unchanging 
conditions that are considered sim ple. The second axis is participants, w hich are those 
with an interest in the problem  situation as their values, beliefs, and interests start to 
diverge. The grid is established by the system s  and participants  dim ensions. This table 
has undergone a num ber o f  revisions as Jackson’s thinking has developed over the last 
several decades. The latest version is based on his discussion in System s Thinking: 
Creative H olism  fo r  M anagers (Jackson , 2003b). Jackson uses sim ple  to connote system s 
that are m ore m echanistic, have fewer com ponents, and are easier to discern the state and 
the com ponents. He uses com plex  for system s with more, an undefined term , com ponents 
and stakeholders, where the states and relationships are harder to discern. In defining the 
participants, Jackson uses unitary  for those system s where the leadership m ay be a sole 
person or group, but the key characteristic is their alignm ent on the goal(s) for the 
system. There is no dissension, at least at the decision m aker level, in a unitary 
participant system . The term  plura listic  is used to describe a system  where there are 
m ultiple decision m akers, w ith varying am ounts o f  pow er or authority and differing 
goals. How ever, there is the possibility that one or m ore courses o f  action can be agreed 
upon, possibly as a com prom ise solution, once it has been elaborated by the problem  
solvers. The term  coercive grew  out o f  the understanding that there m ay be, in fact often 
are, system s where there are m ultiple authority figures with relatively differing pow er
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and authority levels that have differing goals w ith no possibility  o f  a solution being 
agreed upon by all leaders. Thus the path chosen is likely to be decided by the authority 
w ith the m ost pow er, w ithout regard to the effect on the other participants (Jackson,
1990). The system  consists o f  the process o f  discovering the problem , classifying it and 
then ascertaining the m ethodology or selection o f  m ethodologies likely to assist the 
problem  so lver  in im proving the problem  situation.
Table 7: Fram ew ork for System s and Participants (Jackson, 2003b, p. 24)
SY STEM S
PA RTICIPA N TS
Unitary Pluralist Coercive
Com plex
Hard System s 













This representation o f  system  by Jackson is useful for the discussion o f  
fram ew ork, m odel and system  and m arks an appropriate transition to a discussion o f  the 
overlapping uses o f  the term s.
3.11.1 D IFFEREN CES A N D  O V ERLA PS OF TH E TERM S FR A M EW O R K , M ODEL 
A N D  SY STEM
N um erous authors in disparate fields have contributed to the discussion o f 
fram ew orks, m odels and system s. Quotes from  several that have contributed to the 
researcher’s understanding o f  the distinctions and overlaps are below:
“By building on the extant literature that supports the centrality o f  the literature 
review , we offer a practical fram ew ork from  which to analyze the quality o f  
doctoral dissertation review s o f  the literature.” David N. Boote and Penny 
Beile (2005, p. 3)
“The m ap is not the territory." Alfred K orzybski (1958, p. 12)
“To be o f  any scientific use, the obvious m ust be reform ulated into a 
conceptual system .” N ehem iah Jordan (1968)
As the previous discussion m ade clear, the term s fram ew ork, m odel and system 
do not have unique m eanings, but like so m any others in the English language, they 
acquire m eanings due to the people using them , the groups that those people 
com m unicate with, the subjects o f  the topics com m unicated am ongst the groups and the 
context w ithin w hich those groups find them selves.
In the preceding section, we saw  overlaps, either explicitly or im plicitly in the 
discussions. I f  we now  return to Jackson 's work, and regard Table 7. Note that the 
researcher (and Jackson) is recursively using the term  system . It is being used for the 
abstract system  com prised o f  the elem ents w ithin Table 7 that will enable or assist a 
problem  solver chose a m ethodology appropriate for his or her problem , but it is also 
used to describe the m ilieu in which that problem  solver is going to conduct the work, 
likely a concrete prob lem  in A c k o ff  s term inology. W e could ju st as easily have called 
the representation in Table 7 either a m odel or a fra m ew o rk  and reserved system  to 
describe the process o f  selecting the m ethods or m ethodologies to engage in the problem  
solving effort. Further, the process o f  selecting a m ethodology is a system!
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C heckland and H olw ell m ade the overlap point obvious as well. In their text 
Information, Systems, and  Inform ation System s , they present and define fram ew ork  for 
our use, but im m ediately refer to Figure 16: E lem ents Relevant to Any piece o f  Research 
(adapted from (Checkland & Holwell, 1998, p. 23)) as a m odel, describing the figure as 
"even so sim ple a m odel’' yet it "is useful in understanding program m es o f  research" 
(Checkland & H olw ell, 1998, p. 24).
To com plete the circularity, we return to M ingers’ discussion o f  C legg’s work 
Frameworks o f  Pow er and the developm ent o f  different m odels o f  pow er in use (M ingers, 
1992). The title uses fram ew ork, and develops m odels o f  pow er as a m ain thrust.
W e can also refer to the three quotations at the start o f  this section. These quotes 
were extracted from  different sources as the synonym s were considered. The researcher 
believes that they help to answ er the question -  how are fram ework, m odel and system  
different from  each other?
Let us return to Checkland and Holwell and their definition for fram ew ork - "a 
declared-in-advance intellectual fram ew ork o f  ideas, a fram ew ork in term s o f  what 
constitutes ‘know ledge’ about the situation researched will be defined and expressed" 
(Checkland & H olw ell, 1998, p. 23).
Jackson’s use o f  system  connotes action, a way forw ard for the problem  solver. 
This is a m ore action oriented perspective than the fram ew ork, w hich can serve as a 
collection o f  ideas and be available for research, but Jackson’s idiom  connotes a m ore 
forceful approach.
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Both fra m ew o rk  and system  in this taxonom y im ply a higher level o f  abstraction 
than m odel. W hen Achinstein"s four characteristics o f  a theoretical m odel are considered, 
it appears that the m odel m ay be subordinate to either a fram ew ork or a system . In fact, 
A chinstein explicitly describes the relationship when he w rites “A theoretical model 
consists o f  a set o f  assum ptions about some object or system"' (A chinstein, 1965, p. 102). 
This provides sufficient distinction betw een fram ew ork, m odel and system  to develop the 
fram ew ork in the axial coding and subsequent phases.
3.12 FR A M EW O R K  D EV ELO PM EN T FROM  A TY PO LO G IC A L PERSPEC TIV E
Before d iscussing the details o f  the fram ew ork developm ent, a short divergence 
through the concepts o f  typologies is necessary. The fram ew ork is, in essence, a 
typology, and its structure and language had to be considered before its creation. During 
the review  o f  the com petency literature, the researcher recognized a num ber o f  different 
typologies in the com petency field. Thus, the researcher recognized the need to consider 
the typology o f  the fram ew ork. Before developing a typology, the researcher exam ined 
various definitions for typology and how  to define typology for this research, thus 
deciding how  to classify com petency designs. Typology is part o f  classification. A 
typology is usually theoretically  based, while taxonom y is usually em pirically  based.
Thus the typology is an applicable m ethod for beginning developm ent o f  a com petency 
m odel fram ew ork based on inductive theory building. Typologies reflect ontological and 
epistem ological perspectives as well. The positivist orientation is reflected by Rich when 
he describes typologies:
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The typology is essentially a sophisticated inform ation storage and retrieval 
system . But the typology is “more than ju st a filing system , best judged  by the 
ease o f  retrieval and its general use.” (Rich, 1992, p. 758)
Sim ilar positivist view s are expressed by Doty and Glick w hen they describe 
typologies as "com plex theoretical statem ents that should be subjected to quantitative 
m odeling and rigorous em pirical testing ...(1994, p. 231)”
They further note that:
The third term , typology, refers to conceptually derived interrelated sets o f 
ideal types. Unlike classification system s, typologies do not provide decision 
rules for classifying organizations. Instead, typologies identify m ultiple ideal 
types, each o f  w hich represents a unique com bination o f  the organizational 
attributes that are believed to determ ine the relevant outcom e(s). (Doty & 
G lick, 1994, pp. 231-232)
A m ore interpretist view  is proposed by Tiryakian:
A typology goes beyond sheer description by sim plifying the ordering o f  the 
elem ents o f  a population, and the know n relevant traits o f  that population, into 
d istinct groupings; in this capacity a typological classification creates order out 
o f  the potential chaos o f  discrete, discontinuous, or heterogeneous 
observations. But in so codifying phenom ena, it also perm its the observer to 
seek and predict relationships betw een phenom ena that do not seem  to be 
connected in any obvious way. This is because a good typology is not a
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collection o f  undifferentiated entities but is com posed o f  a cluster o f  traits 
w hich do in reality "hang together” . (Tiryakian, 1968, p. 178)
C reation o f  a typology will assist in form ulation o f  theory and m ay be part o f  the 
actual structure o f  the com petency m odel fram ew ork. The next section discusses the 
considerations in developing the typology that follows later.
3.13 TY PO LO G Y  CO N STRU C TIO N
Typologies have been developed in num erous fields, archaeology (Read & 
Russell, 1996), education (G reen & Stone, 1975), com petence (L indgren, Henfridsson, & 
Schultze, 2004), engineering m anagem ent(K ern, 2010), and organization theory (D oty & 
Glick, 1994).
M cK inney (1969) provides insights in the developm ent o f  typologies. He notes 
that they are “pragm atic reduction and equalization o f  attributes relevant to the particular 
purpose at hand (1969, p. 3)”, and serve both practical and research purposes. In the 
research purpose role they "should be constructed to aid in the analysis o f  specific bodies 
o f  data (1969, p. 3).” He also asserts that "typologies m ust be understood as 
representative o f  a pragm atic research m ethodology and thus subject to evaluation in 
term s o f  the accuracy o f  predictions which result from  their u tilization (1969, p. 3)” . 
M cK inney review s Lazarsfeld’s type construction process:
1. Type construction which includes the developm ent o f  a "scientific perception" 
o f  the regularities, uniform ities or relationships w hich "ought" to obtain in 
term s o f  prior research and the theoretical fram ew ork w hich exists for the 
field under study....
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2. Substruction is the second step. The process o f  substruction is in essence the 
logical evaluation o f  the typology. It is the definition o f  the property-space 
from w hich the typology may be em pirically produced, (a) Property-space 
may be defined as a sw arm  o f  em pirically definable m easures or properties 
w hich are developed to m easure the dim ensions o f  the typological 
construction. The m ost fam iliar exam ple m ight be a 9 x 80 space defined by 
the IBM  card, (b) This step then im plies the construction o f  indices and other 
operational definitions o f  the elem ents in the typological construct.
3. Data collection is the third logical step in this procedure. At this stage the 
groups w hich are to be com pared should be defined and the m easures should 
be applied to them.
4. The reduction o f  the property-space to a set o f  em pirical representations o f  the 
initially constructed typology then follows. It is this step in which 
discrim inant analysis is believed to be m ost helpful. It is at this phase o f  the 
analysis that the m ethodological issues concerning the reality o f  the types as 
d iscrete entities and their relationship to som e underlying continuum  m ay best 
be specified. Particularly with respect to com parative analysis, discrim inant 
analysis is especially adapted to deal with these issues.
5. The final stage o f  this procedure is the com parison o f  the constructions 
developed in the initial state with the em pirical approxim ations which em erge 
from  the analysis (M cK inney, 1969, pp. 7-8).
M cK inney cautions that since typologies are relatively easy to construct without 
the rigor o f  L azarsfeld’s process or some equivalent process, m ost typologies will not
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have gone through an orderly process o f  inquiry, and while appearing seductively correct, 
will be reified by the scholars that created them . His suggested m itigation is prevention o f 
an early freezing  o f  the typology.
Bailey (Bailey, 1973) provides additional insights in the creation o f  typologies. 
Beginning w ith tw o goals for typology design “(1) by reducing the num ber o f  types so 
that m any cases can be placed in one or a few  types; and (2) by reducing the 
heterogeneity o f  each type (Bailey, 1973, p. 291).’' He quickly introduces the problem  
that:
S im ultaneous attainm ent o f  both goals (1) and (2) is difficult, especially since a 
typology m ust be both exhaustive (a cell for every specim en) and m utually 
exclusive (but not m ore than one cell for each specim en). G enerally the 
typologist m ust com prom ise one or both o f  these goals. (Bailey, 1973, p. 291)
And he introduces the general rule to deal with the problem “Min-Max Rule: The 
goal of typology construction is to construct a minimum number of types, each of which displays 
maximum homogeneity” (1973, p. 291).
Bailey lam ents that:
As far as we know, no one has ever provided system atic guidelines to aid 
typologists in selecting variables. W hether the typologist utilizes a theory to 
specify his variables or sim ply exam ines his specim ens and m akes an ad hoc 
decision about w hich characteristics to use, he w ould do well to devote careful 
attention to the problem  o f  selecting variables. This is because changes in the 
variables used can radically effect the cell frequencies o f  the types, and can
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also determ ine w hether the types are m onothetic, polythetic, or fully 
polythetic. (Bailey, 1973, p. 306)
As far as this researcher could determ ine, there is yet no adequate set o f  
guidelines for the selection o f  variable. As recently as 2012, Collier. LaPorte and 
Seaw right (2012) provide updated guidelines for the developm ent o f  typologies that are 
as detailed as B ailey’s 40 years earlier in selecting variables. W hile one m ight hope that 
m achine learning could assist in typology developm ent, A hlquist and Breuning (Ahlquist 
& Breunig, 2012) provide insights into the m echanical (m achine) developm ent o f  model- 
based clustering (M B C) but find w eak results for the single case they exam ined. They 
recom m end caution in the use o f  M BC in the developm ent o f  variables for typologies.
The im plications for this research are (1) a typology m ust have the rigor o f  
Lazarsfeld’s process and (2) care needs to be taken in the selection o f  the variables for the 
typology. Thus the typology should be view ed as prelim inary, requiring review  and 
probable m odification as part o f  the larger research design.
3.13.1 TY PO LO G Y  REV IEW  OF CO M PETEN C Y  M O D EL LITER A TU RE
A num ber o f  authors w ithin the field o f  com petency m odels have proposed a 
num ber o f  typologies. Cockerill and Hunt (Cockerill, Hunt, & Schroder, 1995) provide a 
typology based on the epistem ological perspectives present in the w orkplace, and they 
“m ay be labeled(sic) ‘traditionalists, ‘inventors’ and 'sc ien tis ts’” (G aravan & M cGuire, 
2001, p. 6). G aravan and M cGuire sum m arize Cockerill and H unt’s typology as:
For traditionalists, the use o f  com petencies is based on the behaviour o f  the 
m ost successful m anagers or em ployees in the organisation. They view
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successful jo b  perform ance in term s o f  the speed o f  career advancem ent. They 
advocate the use o f  the characteristics o f  quickly prom oted individuals as the 
basis for the developm ent o f  an organisation’s com petency m odel. Inventors 
focus on predicting w hat an organisation and its attitudes will be in the future 
and consider this to be the m ost effective way o f  identifying appropriate 
m anagerial behaviours. The outcom e o f  the perspective is the creation o f 
com petency lists based on im aginary future organisations. The scientific  
perspective places em phasis on identifying, m easuring and developing 
behaviours which will distinguish individuals w ho continuously outperform  
others. This perspective advocates that there are generalizable high 
perform ance com petencies that appear to d istinguish high perform ance from 
average perform ing em ployees (Cockerill, et al., 1995, p. 6).
H offm an develops a typology based on w hether the com petency m odel is output 
focused or input focused and w hether it has individual or corporate uses. In the output 
focused environm ent, "com petencies are outputs in the sense that they are perform ed  as 
a consequence o f  tra ining or other learning program s (T. Hoffmann, 1999, p. 28 0 )”. In 
the input focused environm ent, "[i]nputs refer to the content o f  the tra in ing  and  
education needed  by learners in order to become com petent perform ers (T. Hoffmann, 
1999, p. 280). ” H offm an concludes w ith a discussion o f  the confusion over the m eaning 
o f  com petency and defines the unifying concept as an effort to "im prove human  
perform ance at w ork  ” (T. H offm ann, 1999, p. 285).
Rothw ell and Lindholm  (1999) describe three o f  the m ost com m on m ethodologies 
used to create com petency m odels. This listing com prises another perspective on
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typology. Their list is: (1) the borrow ed approach, (2) the borrow ed-and-tailored 
approach and, (3) the tailored approach. They discuss the advantages and disadvantages, 
prim arily from  tw o perspectives: cost and efficacy. The tradeoff being m ade by the 
organization as it m oves up the cost scale is hopefully better efficacy. How ever, Rothwell 
and Lindholm  note the paucity o f  research focused on determ ining the im proved efficacy 
with rising cost as the fraction o f the com petency m odel that is tailored is increased.
Kurz and Bartram  review  four other typologies associated w ith com petencies 
while seeking to develop H olland’s W orld o f  W ork m odel (K urz & Bartram , 2002). 
Brophy and K iely develop a different com petency typology w hile researching Irish three 
star hotel s taff com petencies (Brophy & Kiely, 2002). V idou et al. (2006) develop a 
com petency typology w hile exploring C om m unities o f  Practice. Rock and Garavan 
explored com petencies w ithin a developm ental relationship typology (Rock & Garavan, 
2006).
The typologies that have been review ed provide guidance to the researcher on the 
different perspectives available to the researcher. The im plications and m odel chosen by 
the researcher are discussed in the next.
3.13.2 TY PO LO G Y  IM PLIC A TIO N S FOR THIS RESEA R CH
W hen developing the com petency m odel fram ew ork, the typological perspective 
will assist in determ ination o f  the language o f  the fram ew ork. W ith three possible m odels 
to choose from , the input based m odel, the output based m odel and the outcom e based 
m odel, selective coding and them atic developm ent were the phases w here a fram ew ork in 
outcom e language was developed.
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Reflecting on the very system s theory propositions that form  the basis for the new 
com petency m odel fram ew ork, the propositions o f  holism  and com m unication push to the 
fore. This com petency m odel fram ew ork is being constructed to capture the whole 
system , and com m unicate m eaning m ost clearly. This lead the researcher to focus the 
com petency m odel fram ew ork on the outcom e based m odel, and use that perspective 
during the selective coding and fram ew ork construction phases.
3.14 SU M M A R Y  OF TH EO R Y  BU ILD IN G  PERSPEC TIV E
This portion o f  C hapter 3 has focused on the m ethodological approach to theory 
building. It began w ith an explication o f  the researcher’s epistem ological and ontological 
perspectives, w hich assists understanding o f  the perspectives brought to the task o f  
translating a research question into action. An exam ination o f  the axiological perspective 
served to heighten the researcher's perspective on validity and reliability. N ext was an 
exam ination o f  several theory building m ethods that m ight support the overall 
m ethodology o f  D iscoverer's Induction. Grounded theory was selected as the most 
suitable. Follow ing this was a discussion o f  the possible starting points for the literature 
data selection and the logical starting point for this research w ith A dam s, et al. (2014). A 
detailed discussion o f  W hew ell’s D iscoverer's Induction follow s and sets the stage for 
using grounded theory as the m ethod for data collection and analysis in preparation o f 
actual fram ew ork creation. This establishes the groundings o f  the fram ew ork and suitable 
transition to a d iscussion o f  Case Study M ethodology.
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3.15 R ESEA R CH  DESIG N  OF TH E CA SE STUDY
Eisenhardt (1989) presents an earlier m odel o f  theory building case study 
approach w hich largely aligns with Yin (2009). The use o f  case study as a research 
m ethod requires thoughtful w ork before selection. Yin describes a six step iterative 
process for developing case study research designs that is displayed Figure 18. This 
chapter will detail the specific application o f  the six step process to this research effort. 
The case study portion o f  this research focuses on answ ering the question: What results 
from  application o f  the system s theoretic com petency m odel fra m ew o rk  to analyze a 




Figure 18: Case Study Process (adapted from Yin, 2009, p .l)
3.15.1 PLAN
The first step is developm ent o f  the plan. Part o f  the plan step is a determ ination 
that case study research is an appropriate approach. Case study research is an appropriate 
m ethod to answ er this question for the follow ing reasons (Yin, 2009):
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- The question is fram ed as a “w hat” question, but it is exploratory in nature. 
This indicates the use o f  case study as a viable m ethod;
- There is not a requirem ent to control behavioral events. Case study rem ains a 
viable option as a m ethod in this situation, and finally;
- The use o f  an extant, existing com petency m odel as the target o f  the analysis 
for the com petency m odel fram ew ork indicates a very contem porary tem poral 
aspect. Yin notes that "case study is preferred in exam ining contem porary 
events, but w hen the relevant behaviors cannot be m anipulated (Yin, 2009, p. 
11)."
Bailey (1973) provides a discussion o f  the relationship o f  case study to typology 
developm ent. The case study m ay be used as part o f  a heuristic typology developm ent 
which w ould supplem ent the com petency m odel fram ew ork developed in the inductive 
portion o f  this research.
3.15.2 DESIG N
The next im portant step o f  the case study research design  is the identification o f  
the case and establishing the logic o f  the case. This step includes five com ponents 
described by Yin (2009, p. 27) as especially im portant:
1. A study’s questions;
2. Its propositions, if  any;
3. Its unit(s) o f  analysis;
4. The logic linking the data to the propositions; and
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5. The criteria for interpreting the findings.
The details o f  each these steps is covered in the applicable portion o f  Chapter 4, 
while these general ideas serve as an appropriate tim e to transition to the study question.
3.15.3 STU DY Q U ESTIO N S
This research has identified the question to  be answ ered as: What results from  
application o f  the system s theoretic com petency m odel fram ew ork to analyze a 
com petency m odel in an operational se tting? The first elem ent o f  the research developed 
a system s theoretic based com petency m odel fram ew ork. The case study exam ines an 
"espoused com petency m odel", based on the docum ents provided by the organization, 
rather than the "in use com petency model" represented by w hat the organization's 
m em bers actually do to execute the espoused m odel. The question for this section o f  the 
research depended on successful com pletion o f  that fram ew ork, and gives rise to the next 
com ponent, the study propositions.
3.15.4 STU D Y  PR O PO SITIO N S
During the design phase, in the absence o f  the com pleted fram ew ork, only a 
representative or partial set o f  propositions could be constructed. Yin reinforces this 
expectation by noting that this step "will m ove you in the right d irection” (Yin, 2009, p. 
28). Several sam ple propositions expected to appropriate for this research included:
Is the com petency m odel over-determ ined or under-determ ined? (design 
axiom )
Does the com petency m odel reflect a holistic or reductionist approach? 
(contextual axiom )
91
Does the com petency m odel prom ote sub-optim ization? (operational axiom )
The com petency m odel fram ew ork developm ent spurred revision o f  the 
propositions. The propositions that were used were developed as a function o f  the 
com petency m odel fram ew ork and are contained in A ppendix D.
3.15.5 U N ITS OF A N A LY SIS
This com ponent o f  the case study depended in part on the com petency m odel that 
was m ade available. The dom ain o f  m anagem ent theory is wide, w ith applications in 
m any different businesses. A detailed set o f  requirem ents for a com petency m odel 
suitable for a case study was developed. This is discussed in detail in Chapter 4. W hile 
three target com petency m odels had been identified and discussions initiated w ith those 
three organizations, the targets were revised after form ally detailing  the requirem ent. All 
targets rem ained defense related, with representative organizations in both governm ent 
and private sector. These organizations traditionally treat their personal practices as 
privileged inform ation, and it becam e necessary to prom ise anonym ity to secure access. 
The negotiations to actually use ju st one com petency m odel took a num ber o f  m onths, 
and these occurred in parallel w ith the inductive fram ew ork building phase o f  this 
research. The discussions will include the eventual publication o f  the case study and its 
answ ers to the research question: What results from  application o f  the system s theoretic  
com petency m odel fra m ew o rk  to analyze a com petency m odel in an operational setting?  
The discussions on publication included the topic o f  gaps as well as identification o f  the 
organization. Based on previous relationships with these organizations, access to the 
com petency m odel for the m anagem ent sphere o f  operation was granted and allowed for 
a clear definition o f  the unit o f  analysis. The organization requested that the data be
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anonym ized as part o f  the conditions o f  providing their m odel for analysis. The 
researcher has respected this request.
3.15.6 LIN K IN G  DA TA TO PR O PO SITIO N S AND C R ITER IA  FO R IN TERPRETIN G
FIN D IN G S
Yin describes five ways o f  “ linking data to propositions: pattern m atching, 
explanation building, tim e-series analysis, logic-m odels and cross-case analysis’' (Yin, 
2009, p. 34). The com petency m odel is unlikely to have tim e-series data elim inating that 
particular m ethod, w hile only one case was exam ined elim inating the cross case analysis 
m ethod. Logic-m odels are better suited to a “com plex chain o f  events over an extended 
period o f  tim e” (Yin, 2009, p. 149) which is not expected in this case. Pattern m atching 
and its subset explanation building rem ain as ways to link data to propositions. Yin notes 
the difficulty o f  explanation building as a technique, but that w ould be the very goal o f 
this case study. Tuan notes that am biguity prevails in m any borderline cases and rigidity 
in classification m ay depart from  reality (Tuan, 2010).
Yin notes that explanation building has not been well docum ented, but provides a 
description that the “eventual explanation is likely to be the result o f  a series o f  iterations:
M aking an initial theoretical statem ent or an initial proposition about 
policy or social behavior
Com paring the findings o f  an initial case against such a statem ent or 
proposition
Revising the statem ent or proposition
C om paring other details o f  the case against the revision
Com paring the revision o f  the facts o f  a second, third or more cases 
Repeating this process as many tim es as needed. (Y in, 2009, p. 143)
For this research, the first four steps o f  the iterative process were accom plished 
within this case study.
Yin places theory developm ent in this portion o f  the research design. In the 
present research, the system s theoretic com petency model fram ew ork was already 
developed (Yin, 2009).
The com petency m odel fram ew ork provides a theory o f  w hat elem ents should be 
present in a com petency m odel, as well as how to develop new  com petency m odels. The 
case study provides a validation o f  the theory (Eisenhardt, 1989).
3.15.7 C R ITER IA  D EV ELO PM EN T
W hen the case presents num erical data, it is possible to develop statistical tests to 
ascertain the validity o f  the criteria used for interpreting the case study data. W hen 
significant statistical data is not available, Y in (2009) recom m ends the identification o f  
rival theories as im portant contrasts to the proposed theory. N um agam i proposes the 
concept that internal validity and construct validity depend on the existence o f  invariant 
laws that can be discovered. He further proposes that m anagem ent science has few 
invariant laws and the very role o f  people in m anagem ent lessens the potential for an 
invariant law to exist. He proposes reflexivity -  the ability o f  the agents to reflect upon 
the situation and change their strategies -  as a technique to be applied to the case study 
itse lf (N um agam i, 1998). The ability to count and m easure as typified by the ordinal 
grading scale im proves the ability to explain (Tuan, 2010).
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3.15.8 PR EPA R A TIO N
The third step in the design is preparation. Yin describes a list o f  com m only
required skills to conduct a case study as follows:
•  A good case study investigator should be able to ask good questions -  and
interpret the answers.
•  An investigator should be a good "listener ’ and not be trapped by his or 
her ow n ideologies or preconceptions.
•  An investigator should be adaptive and flexible, so that new ly encountered 
situations can be seen as opportunities, not threats.
•  An investigator m ust have a firm grasp o f  the issues being studied, even if 
in an exploratory mode. Such a grasp reduces the relevant events and 
inform ation to be sought to m anageable proportions.
•  A person should be unbiased by preconceived notions, including those 
derived from  theory. Thus a person should be insensitive and unresponsive 
to contradictory evidence (Yin, 2009, pp. 68 - 69).
The five bullets above include a key underlying m essage. Q ualitative research 
seeks validity, w hich often rests on a positivist approach. Rolfe (2006) proposed that if 
there “ is no unified qualitative research paradigm  ... each study is individual and unique, 
and that the task o f  producing fram ew orks and predeterm ined criteria for assessing the 
quality o f  research studies is futile” (Rolfe, 2006, p. 304). A key com ponent o f  the 
preparation for a specific research design is developm ent o f  a protocol. Y in describes the
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protocol “as a m ajor w ay o f  increasing the reliability o f  case study research” (Yin, 2009, 
p. 79) w ith the follow ing sections:
•  an overview  o f  the case study project.
•  field procedures.
•  case study questions .. . ,  and
• a guide for the case study rep o rt.... (Yin, 2009, p. 81)
For each section o f  the protocol, Yin provides detailed guidance and suggestions 
for the researcher. These suggestions assisted the researcher in preparing the protocol for 
the case study.
The protocol serves the researcher during the collection  com ponent o f  the case 
study. Yin identifies six sources o f  data for the case study: docum entation, archival 
records, interview s, d irect observation, participant-observation, and physical artifacts. 
D ocum entation, in the form  o f  the extant com petency m odel, will be the core m aterial in 
this case study. Yin identifies the follow ing strengths: stable, unobtrusive, exact, broad 
coverage, and the follow ing weaknesses: retrievability, biased selectivity, reporting bias 
and access (Yin, 2009). The protocol will include m easures to overcom e the w eaknesses 
and im prove the reliability o f  the case study. Yin also discusses several principles to 
im prove data collection techniques. These include creation o f  a case study database and 
m aintaining a chain o f  evidence. The case study database “dram atically  increases the 
reliability o f  the entire case study” (Yin, 2009, p. 118). The chain o f  evidence also 
increases the reliability  o f  the study (Riege, 2003). All the effort on data collection 
im proves the next com ponent, analysis.
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3.15.9 A N A LY SIS
The previous com ponents have laid the groundw ork for analysis. W hile there are 
analytic tools available, the volum e o f  data often overw helm s the researcher. M iles and 
Huberm an (1984b) provide a w ide num ber o f  suggestions for the researcher to 
m anipulate the data. These include putting the data into arrays, m aking m atrices o f 
different categories, creating data displays, tabulating the data, such as frequency o f 
events, then exam ining the tabulated data or developing som e tem poral schem e. As 
discussed earlier, the analysis links data to propositions. The research is expected to 
develop an explanation building form  o f  pattern building. Yin describes four principles to 
provide the highest quality research. These principles are as follows:
• attend to all the evidence
• address all m ajor rival interpretations
•  address the m ost significant aspect
•  use prior, expert know ledge (Yin, 2009).
The analysis addressed all four aspects form ulated by Yin, and sets the stage for 
the final phase, sharing.
3.15.10 SH A RIN G
C om pletion o f  the analysis com ponent sets the stage for sharing, the final 
com ponent. W hile the discussion has been linear to date, recall that the process was 
called iterative. This is partly due to the researcher starting com ponents before 
com pleting earlier com ponents, and partly due to explicit m ovem ent betw een 
com ponents as know ledge is uncovered that requires returning to an earlier com ponent.
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Yin recom m ends beginning the com position o f  the report early in the process. Beginning 
the report early allow s the intended structure o f  the report to be iteratively im proved as 
other case study com ponents are accom plished. This also allow s the researcher to address 
the situation if  the new  theory should be disconfirm ed by a rival theory. This also helps 
prevent the researcher from  ignoring data, a form o f  bias. A nother advantage to starting 
early is that it will allow  review ing the case study report by others. R eview  o f  the case 
study by others is a strategy that im proves the validity.
3.16 C R ITIC ISM  OF TH E CA SE STUDY M ETH OD
B efore proceeding to the details o f  the case study validation, a discussion o f 
w eaknesses in the case study m ethod identified by scholars is appropriate. The discussion 
will seek to inform  the researcher and im prove the validity and reliability o f  the case 
study work. This is an evolving discussion, w ith new  lessons learned and dissem inated 
frequently. C ase Study M ethod has experienced sim ilar discussions o f  validity and 
reliability. Even leading researchers in the field acknow ledge the criticism s as long 
standing, but often offer strategies to overcom e those concerns (Chalofsky, 1996; 
Eisenhardt, 1989; Stake, 1995; Yin, 2009). Yin, in particular, has offered a num ber o f 
strategies for im proving the validity and reliability o f  the case study m ethod. Yin frames 
the strategies w ithin discussions o f  several com m on scholarly criticism s o f  case study 
m ethod. The first surrounds early definition o f  case study. Case study was view ed as an 
exploratory stage prior to some other type o f  research m ethod. The researchers reporting 
on their study provided little detail about the case study portion o f  the research. Yin cites 
work done by Platt on early ethnographic w ork that focused on partic ipan t observation  
data collection techniques (Platt, 1992). The lack o f  rigorous texts describing how to do
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case study has largely been overcom e. A dditionally, the use o f  case study teaching 
m ethods m ay have been confused w ith case study research m ethods. C ase study teaching 
m ethods may not have exhibited the rigor needed to overcom e author or researcher bias. 
Scholarly reference w orks like Y in 's  Case Study Research: D esign and  M ethods  (Yin, 
2009) have provided clear guidance for the conduct o f  case study research.
A second concern noted by Yin is the basis for scientific generalization. 
Traditional scientific experim entation is really based on single experim ents, but the 
nature o f  case studies often lim its the num ber o f  sam ples. Rather than using statistical 
generalization resulting from  scientific experim entation, case studies m ust be carefully 
selected to perm it analytic  generalization (Yin, 2009). This im proves external validity or 
transferability. The site for this case study was carefully selected to allow  analytic 
generalization as discussed later in this chapter.
A third com plaint is the perceived required duration and resulting m ass o f 
docum entation for case study research. As case study m ethod has m atured, duration and 
m assive docum entation have becom e m ore m anageable (Yin, 2009). This im proves 
internal validity or credibility, in a m anner sim ilar to the data representation advice 
provided by M iles and Huberm an. In this research effort, the use o f  N vivo software m ade 
the m anagem ent o f  the data reasonable and aided in the analysis.
Finally, Y in notes the dom inant perspective on the use o f  random ized field trials 
and the inability o f  case study research to produce the sam e efficacy in connecting a 
treatm ent to an effect. He notes the com plem entarity o f  case study research and their
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ability to answ er how  and w hy  questions com pared to the experim ental approach (Yin, 
2009). Again, this im proves the credibility o f  the case study m ethod.
3.17 M EA SU RES TO IM PRO V E V A LIDITY A N D  R ELIA BILITY
Throughout the earlier sections o f  this chapter, discussions included steps and 
m easures to im prove validity and reliability. This section collects those m easures to 
provide clarity on the topic. Strauss and Corbin (1998), M iles and H uberm an (1984b, 
1994), Yin (2009) and E isenhardt (1989) helped guide this section. Eisenhardt (1989) 
offers a process for building a theory from  case study research w ith activities at each step 
o f  the process w ith a parallel explanation o f  how that process im proves the goodness o f  
the case study as research. This process assisted in the com pilation o f  Table 8, and it 
represents the specific steps taken to im prove validity and reliability  for the entire 
research problem .
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Table 8: M easures to Im prove V alidity and Reliability (adapted from  (Eisenhardt, 
  _____________________1989, p. 533)________
Step A ctivity Reason
Starting out Theoretical sensitivity A lerts researcher to 








Com parison w ith conflicting literature 
Com parison with sim ilar literature
Builds internal validity, 




im proves construct 






D evelopm ent o f  protocol for each phase Strengthens repeatability
External Review Provides assessment o f  
researcher bias and m issing 
data elem ents from  open 
coding
Triangulation Strengthens grounding o f  










Theoretical saturation w hen possible Ends process when 
m arginal im provem ent 
becom es small
Reflection on the m aterial in this section im pelled the researcher to build 
researcher aids to be used during the research. Som e o f  those aids w ere com pleted early, 
but others w ere developed at the point o f  application. A second action w as to im plem ent 
a requirem ent for the schedule to include periods o f  reflexivity  w here the researcher 
reviewed the changes that were needed to be m ade along the path. This was very helpful 
along the way, and the reflexive periods actually sped the research along by forcing the
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researcher to contem plate the path already taken and where the path w ould lead going 
forward. This concludes the discussion o f  the strategies that were used to enhance 
validity and reliability.
3.18 SU M M A RY
The case study provides a real-life application o f  the com petency model 
fram ew ork to an extant com petency model. The case study application o f  the com petency 
m odel fram ew ork illustrates shortfalls in the existing com petency m odel allow ing the 
owners o f  the m odel to m ake alterations or transform ations based on a system s theoretic 
approach. The case study also dem onstrated the regions o f  strength in the extant 
com petency m odel based on system s theoretic fram ework.
This chapter has developed the perspectives o f  the researcher on the 
epistem ological. ontological and axiological axes, allow ing the selection o f  
m ethodologies appropriate for the research questions. In preparation for the fram ework 
construction, the very definition o f  a fram ew ork has been explicated, and the use o f  
typologies has been explored. The case study m ethodology has been review ed, as well as 
a discussion o f  the w eaknesses and strengths. A detailed discussion o f  each o f  those 
m ethodologies has been provided and serves as a foundation for the next chapter where 
the details o f  the research design are discussed.
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4. RESEARCH DESIGN
This chapter discusses the research design, details o f  the inductive fram ew ork 
developm ent using grounded theory m ethods and the details o f  the case study application. 
The fram ew ork building using inductive m ethods is explicated including literature data 
search, open coding, axial coding and selective coding ultim ately leading to the 
production o f  the com petency m odel fram ework. A discussion o f  potential typologies is 
included to illustrate the choices that can be m ade in building a fram ew ork, once the 
description o f  the fram ew ork construction is com plete; there is a transition to the details 
o f  the case study using the new ly developed com petency m odel fram ew ork to assess an 
extant com petency m odel. The case study application serves as a face validation o f  the 
new fram ew ork, indicating the ability o f  the fram ew ork to offer utility when applied to an 
operational setting.
4.1 TH E R ESEA R CH  DESIGN
The researcher used grounded theory as the overall structure for the inductive 
fram ew ork developm ent, supplem ented by the concepts o f  the m uch older Discoverer's 
Induction  o f  W illiam  W hewell (1840). grounded theory has well developed phases, 
beginning w ith data collection and axial coding, follow ed by developm ent o f  categories 
through axial coding and subsequent developm ent o f  them es through selective coding 
(Strauss & Corbin, 1998).
This leads to the definition o f  the fram ew ork, the ultim ate product o f  this 
research. Figure 19 depicts the grounded theory phases. Each num bered arrow  depicts an 
iterative process w ithin the phase. A short description o f  each process is provided here. In
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Open Coding, the data are divided into segm ents and then scrutinized com m onalities that 
reflect categories or them es. Data are exam ined for properties that characterize each 
category. In Axial Coding, interconnections are m ade am ong the categories and 
subcategories. In Selective Coding, the categories in their interrelationships are com bined 
to form  a storyline that describes w hat happens. And finally a theory, in the form o f  a 
verbal statem ent, visual m odel, or series o f  hypotheses is offered to explain the 
phenom enon in question (Strauss & Corbin. 1998).
Data
Which require sampling for furthar 
d a ta  to  allow  com parisons
\ls coiected into concepts^ Arc analyred for further data
Which are formed by noting Which help define the
Theory
(Framework)
Which helps identify patterns /  
and variations to  prepare Whkh help define
Figure 19: Grounded Theory Flow with Iterative Paths
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The detailed descriptions o f  the coding phases, as well as the transitions and 
feedback loops will be discussed in the following sections.
4.2 D ESCR IPTIO N  OF LITER A TU RE DATA C O LLEC TIO N  AN D OPEN  CODING 
PRO CESS
The literature data collection and open coding process form ed a coherent whole. 
The literature data collection began with the journal article entitled System s Theory as the 
Foundation fo r  U nderstanding System s (Adam s, et al., 2014). This source docum ent 
presents system s theory from the perspective o f  defining system s theory in term s o f 
axiom s and propositions. This source is consistent w ith the literature in the field and 
offers an organization and com m on language for the field. The paper's authors propose a 
set o f  seven axiom s, each with supporting propositions ranging in num ber from  two to 
seven. The collection o f  30 propositions form ed the first set o f  codes for the grounded 
theory open coding process. Each o f  the 30 propositions is prelim inarily  defined by a 
seminal docum ent, either a book or scholarly paper. Using the guidelines provided by 
Saldana (2013), a codebook was constructed to assist in clarifying the m eaning o f  each 
code identified in the starting journal article. The codebook consisted o f  one codebook 
page per code w ith standard questions designed to fram e the researcher's m eaning o f  the 
code word. In m ost instances, the short definition provided by the authors was retained.
In several instances, the definition was expanded. As the codebook page was developed, 
a search o f  online databases for the code word was conducted. The first saturation point 
was determ ining the num ber o f  sources required for the open coding (Strauss & Corbin, 
1998). This process follow ed the guidance o f  Strauss and Corbin (1998) in that "no new 
inform ation seem s to em erge (p. 136)(p. 136)." term inating the search for m ore sources.
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A sam ple o f  a portion o f  a codebook page is presented in Figure 20. The com plete set o f 
codebook pages is contained in A ppendix A.
O nce the codebook page was drafted and the sources collected, open coding 
began. Each source docum ent was coded for all 30 propositions at a single pass. As the 
database began to fill w ith coded docum ents, som e codes began to appear to be saturated. 
Later docum ents were only coded for saturated codes w hen a new  concept, perspective or 
relationship to other codes was identified. This represents the second saturation point for 
coding - w hen no additional m aterial or perspectives were gained from  the literature. 
Three categories were identified during the coding process. These categories are (1) 
tem poral relationship (or Past-Now-Future:: Future-Now -Past), (2) perform ance (or 
Potentiality, Capability  and A ctuality) and (3) leadership. These three categories 




Short Description For all dungs that have more than one part, and of which die sum is not 
like a heap, but a whole that is something over and above the parts, 
have something that is responsible for them; since among the bodies, 
die cause of die being -one of some of them is contact, and of others 
sbckmess or some other attribute of that sort (Sachs, 1999, pp. 163- 
164)
Detailed Description One group of ideas are manifest m the statement that emergent 
properties are "novel’’ and “unpredictable" from knowledge of then 
lower lev el bases, and that they are not “explainable’' or 
“mechanistically reducible" m terms of then underlying properties. 
(Kim, 1999, p. 5)
The second group of ideas 1 have m mmd comprises the specific 
emergentut doctrines concerning emergent properties, and, in 
particular, claims about the causal powers of the emergent!. Prominent 
among them is die dam that the emergent! bring into die world new 
causal powers of then own, and, in particular, that they have powers to 
influence and control die direction of the lower-level processes from 
which they emerge. (Kim, 1999, pp. 5-6)
Inclusion Criteria Can the properties of the lev*/ o f m trtst be predicted from an analysis 
of the level below? If not, then emergence has occurred.
Exclusion Criteria Can the properties of the irv*/ o f inwest be predicted from an analysts 
of die level below? If so, then emergence has not occurred.
Typical Exemplars Humans, a sphere (Aristode's examples)
Atypical Exemplars Mot Required
Close, but No A heap of sand
How is the axiom bemg discussed? Axiom was not invoked by Aristotle
How is it related to the proposition?
" " W H .... » » ’ \ 1 ■ I
Directly describes die proposition of 
emergence by the existence of a whole that is 
more than the sum of its parts, as opposed to a 
whole comprised merely of its parts (a heap).
Figure 20: Sam ple C odebook Page for Proposition o f  Em ergence
W hile only three new categories were identified, the concept o f  discinym s 
identified w ords in disparate fields that have very sim ilar or identical m eanings was 
addressed. D iscinym s is a neologism  developed by Troncale (2009) to capture the 
problem  that arises w hen disparate fields use dissim ilar term s for concepts that have the 
same m eaning. This becom es an obstacle to representatives from  disparate fields having
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conversations about those ideas (Troncale, 2009). One exam ple is the term  darkness 
developed by C illiers (1998), where two com m on discinym s are incom pressibility  (K. A. 
R ichardson & Tait, 2010) and ignorance  (R. Geyer, 2003). W hen discinym s were 
identified, the coding was expanded to include those textual portions o f  the applicable 
references. Early proponents o f  system s theory had thought to  overcom e this problem  by 
establishing a com m on language, w ith unified definitions for the term s (Bertalanffy, 
1953). Researchers like Bertalanffy sought to take advantage o f  the concept o f  isom orphy 
to identify the com m on principles and then use com m on term s. T roncale 's  neologism  
puts that idea to rest w ithin system s theory.
An initial m em o was created upon com pletion o f  coding for each o f  the 30 nodes. 
Sim ilar to the process o f  developing the codebook pages, and assessm ent was conducted 
o f  the coded literature com pared to the initial codebook definition to determ ine if  the 
m eaning o f  the code had changed by the coding o f  the literature. Several codes were 
given slightly expanded m eanings based on the literature coding. A sam ple m em o is 
presented in Figure 22. This phase consisting o f  literature data collection, codebook page 
creation and open coding is portrayed pictorially in Figure 21.
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D«v*iop Codfbook p « g * ,
Includes 30 propositions
Acquire Body of Knowledge for 
tha t  proposition as  It re la tes  to 
system theory
expand search te rm s
e g, in co m p re ss ib ility
Code Body of knowledflo for ell
expand search te rm s
e.g . igno rance
Cot»oid«r..fixf§nt
S M S *
Figure 21: Literature D ata Search, C odebook Page C reation and Open Coding
109
j  ̂ P roposition - C om m unication |x |
Communication has moved from the Shannon definition to include the content-| 
thoughts include:
-Capturing the ability to translate the Tacit to the Explicit (T->E)
-Capturing the ability to use the Past-Now to influence die Future (P-N-F)
-Capturing die ability to improve (hurt) Performance 
-Capturing how Hierachy affect the ability to Communicate 
-Captung the ability to improve Problem Solving 
-Capturing the ability to improve Empowerment
-Capturing die need to identify different COMMs Channels and then capitolize on the 
identification
-Capturing the ability to communicate Purpose 
-Capturing the ability to communicate Situation 
-Capturing the ability to communicate Shared-ness
-Capturing die ability to communicate INitiative (Is this the same as Purpose?) 
-Capturing die ability to communicate Sensemaking (is this the same as Situation?)
P • m h i r * * > n  t  ♦  a  n « i / ' <%+ a  A  r
■' '  '  * % / • „ ....... * \ j  , / M , ...»• -A
Figure 22: Sam ple N vivo M em o for Proposition (D ecolorized)
As saturation was reached, open coding was com pleted for all 30 proposition 
nodes. Before proceeding to the axial coding, an expert review  was conducted by two 
selected experts. Their direction, role and results are discussed in the next section.
4.3 THE EX PER T REV IEW ER  A N D TH E ROLE OF TH E REVIEW
The review  conducted by the experts is m eant to ensure representativeness  o f  the 
literature data collection selected for the study. The collected literature data set served as 
the foundation for the open coding. It is the em pirical data that form s the foundation for 
developing the fram ew ork. It spans a wide range o f  fields, concepts and time. M iles and 
Huberm an (1994) note a num ber o f  assum ptions and errors that researchers can m ake
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easily with their data. They discuss the tendency to prefer confirm ing data, even in the 
face o f  m ore num erous disconfirm ing data.
The use o f  outside experts, independent from the researcher, is m eant to assist in 
im proving validity by validating that the inform ation selected by the researcher is 
sufficient as a foundation for the inductive developm ent o f  the fram ew ork. The experts 
selected were chosen based on their education, experience and personal involvem ent in 
previous work involving system s theory. Each expert m et the follow ing criteria: (1) has 
an earned Ph. D. system s theory related field; (2) has published over 20 articles in 
scholarly literature on topics involving system s theory; (3) has spent over 10 years in 
research relating to system s theory; and (4) has taught graduate level course in system s 
theory curriculum . The w orking copies o f  the codebook sheets as well as copies o f  the 
articles collected and coded were provided to each expert.
4.3.1 SC H EM A  FOR TH E EX PERT REV IEW ER
The w ide-ranging nature o f  system s theory requires the inclusion o f  scholarly 
literature from  num erous fields including m anagem ent, organizational design, hydrology, 
psychopathology, operations research, software design and developm ent, and system s 
theory itself. The literature data search included databases w ith appropriate scholarly 
journals in the aforem entioned fields.
The expert review ers w ere provided w ith a num ber o f  questions to guide their 
review  o f  the literature data collection. These questions were designed to elicit specific 
feedback on the scope and appropriateness o f  the literature data collected for the
I l l
induction. An exam ple o f  the question is provided in Figure 23. The results are contained 
in A ppendix A - Peer Review  o f  Literature D ata Collection.
G rading Selection
Section: Research Design: 
Qualitative UN AD VG EX
Provide reason ing  and com m ents 
on grad ing
The use of qualitative research was 
the best fit for the problem □ □ EJ El
The specific qualitative research 
technique used was appropriate to the 
problem □ a a a
Grounded Theory UN AD VG EX Provide reason ing  and  co m m en ts on grading
The feature or characteristic of 
in terest was identified □ q a q
The study population possessed 
the feature or characteristic of 
interest □ □ a a
The methods of data  collection 
w ere  disclosed and w ere 
adequate □ □ a a
Additional Comments
Figure 23: Sam ple Expert Review er Q uestion Sheet
4.3.2 RESU LTS OF TH E REV IEW
The researcher expected that the experts would (1) provide com m ents on the 
selected literature data set, and (2) potentially recom m end additional scholarly articles 
from the literature that w ould add perspectives or depth to increase the usefulness o f  the 
fram ew ork.
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The rem aining pages o f  A ppendix A are used to capture the com m ents o f  the 
expert review ers w hich are part o f  the literature data set, as well as any recom m endations 
o f  additional literature sources that were included directly in the literature data set for the 
inductive fram ew ork developm ent.
4.4 A X IA L CO D IN G
Upon com pletion o f  the open coding phase, the researcher contem plated the data 
with an eye to understanding how  to construct a fram ew ork from the m ass o f  data. Over 
500 docum ents had been initially coded with 435 coded to 33 nodes w ith nearly 5000 
data elem ents supporting those 33 nodes. Corbin and Strauss discuss axial coding as a 
collection o f  those data elem ents into a new perspective. The questions were what 
perspective? and how to align the data to the perspective?  (Strauss & Corbin, 1998)
An early perspective was the relationship betw een all the nodes to each other. 
Nvivo data was exported to Excel representing the cross-connections  betw een the nodes. 
The cross connections are represented in m atrix form show ing the num ber o f  tim es each 
pair o f  nodes is references in com m on. Three nodes stand out visually, and 
m athem atically as dom inating the cross-connections: Leadership. Perform ance 
(Actuality, Capability and Potentiality) and Tem poral Relationship. These three nodes 
becom e the first three categories. M uch later in the research, these three categories 
becam e Personal Capability Categories. A sim ple sum o f  each colum n (less the cell 
representing the node paired with itself) showed that these three nodes were 
m athem atically d istinguished from the rem aining 30 nodes. Table 9 represents the cross- 
connection data from  the data set o f  coded literature. This analysis was helpful in 
establishing one potential axis o f  a fram ew ork based on those three categories.
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Once the first potential fram ew ork axis was established, the question shifted to 
how to align any subsequent axes. The system s theory source paper (A dam s, et al., 2014) 
aligns the 30 propositions to 7 axiom s, so the researcher first looked at the data density 
against the 30 propositions. Table 10 represents the highest six nodes by cross connection 
after the three categories are excluded. This approach has a w eakness in that it does not 
capture the strength o f  the relationship o f  these six nodes to the 3 categories o f  the first 
axis.
Table 9: N ode C ross C onnections H ighlighting T op Three C ross-C onnected  N odes
-tomeos rtcn R« te  E Recure tedunda N : RP( ilaxatx Pi qutsfte
201: Circular Causality 
2 : Communication 23
i p3: Complementarity 20
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To correct the w eakness noted above and to capture the relationship  o f  the 3 
categories w ith the rem aining 30 nodes, the researcher returned to N vivo V ersion 10 
(Richards, 2013) and developed a different node m atrix. This node m atrix was the cross­
relationship betw een only the first three categories and each o f  the rem aining 30 nodes. 
This was further constrained by filtering each colum n for the top cross connections. The 
filter was selected and then varied to lim it the num ber o f  nodes to w ithin M iller's magic 
num ber 7 plus or m inus 2 (G. M iller, 1956). Table 11 represents the relationship betw een 
the highest cross referenced 3 nodes (personal capability categories) and the rem aining 30 
nodes filtered to ensure that all rem aining nodes cross-connect w ith all three personal 
capability categories.
Table 11: Cross-C onnection betw een 3 Personal C apability  N odes and 30 
System s Theory N odes.
4 : Control 1
6 : Dynamic Equilibrium |
8 : Equifinallty 1
9 : Feedback 1
18 : Purposive Behavior |
22 : Relaxation Time |
26 : Requisite Variety [
27 : Satisficing 1




The next step w as to sort the 9 selected system s theory nodes by axiom . The 9 
nodes displayed in Table 11 represent only 4 o f  the 7 axiom s from  A dam s (2014),
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creating a representation o f  the fram ew ork organized by Proposition and A xiom  versus 
the three categories o f  Tem poral R elationships, Leadership and Perform ance as shown in 
Table 12.
Table 12: A xiom s and Propositions versus 3 Personal C apability C ategories



















































































This analysis allow ed the researcher to begin the detailed construction o f  the 
fram ew ork using the data elem ents pertaining to the nodes identified in Table 12: A xiom s 
and Propositions versus 3 Personal Capability Categories.
4.5 SELECTIV E CO D IN G  A N D CO N STRU C TIN G  TH E IN ITIA L FRA M EW O R K
In selective coding, the researcher is "integrating and refin ing the theory (Strauss 
& Corbin, 1998, p. 143)." The researcher's challenge is to develop an interrelated set o f  
concepts, not m erely a listing o f  them es (Strauss & Corbin, 1998). This was truly a 
challenging step, as the researcher attem pted to sort through the data elem ents m anually, 
producing several lists, yet recognizing that they were not interrelated. Then, the 
researcher realized that the N vivo softw are package could assem ble the cross-linked data
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and interrelate the data in m atrices as noted earlier. The m atrix structure was then used to 
reduce the num erous data elem ents in those cells to a cogent expression o f  the 
interrelated ideas captured at the axis levels. As noted by G laser and Strauss, once it 
becom es right, the answ er is alm ost obvious, alm ost a crystallization o f  the fram ew ork 
(G laser & Strauss, 1967).
The previous sections contain an outline o f  how  the fram ew ork was initially 
developed based on reduction o f  the 4981 data elem ents to a 3X4 m atrix. O ne o f  the 
fundam ental assum ptions is that frequency o f  cross-connection in the coding is related to 
im portance. This assum ption is based on the analysis that the literature data elem ents are 
them selves a reflection o f  a large num ber o f  authors w orking to advance their science on 
the topical problem s that have presented them selves to those authors. This section uses 
the data elem ents to build m eaning for each o f  the pieces o f  the fram ew ork. The 3X4 
m atrix is expanded a 3X9 m atrix to capture m ore depth in the defin itions o f  the matrix 
elem ents. The expansion is perform ed by selecting propositions under the highest cross­
correlated axiom s. The next step is to re-exam ine the individual definition o f  each o f  the 
elem ents along the axes o f  the fram ew ork. This is perform ed by review ing the seminal 
docum ent for the propositions developed by (A dam s, et al., 2014), and any m odifications 
or expansions resulting from  the literature data search, and the codebook pages 
developed by the researcher and used for the literature data search and coding. The 
definitions are contained in Table 13.
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Control C ontrol was initially defined as "the process by m eans o f  w hich a 
w hole entity retains its identity and/or perform ance under changing 
circum stances." (Checkland, 1993, pp. 313-314) A dditionally, control 
will include the follow ing additional perspective "M anagem ent 
control system s provide inform ation that is intended to be useful to 
m anagers in perform ing their jobs and to assist organizations in 
developing and m aintaining viable patterns o f  behaviour. "(Otley, 
1999, p. 364)
Equifinality "If a steady state is reached in an open system , it is independent o f  the 
initial conditions, and determ ined only by the system  param eters, i.e. 
rates o f  reaction and transport." (A dam s, et al., 2014, p. 9)
Purposive
Behavior
"Purposeful behavior is m eant to denote that the act or behavior may 
be interpreted as directed to the attainm ent o f  a goal-i.e., to a final 
condition in which the behaving object reaches a definite correlation 
in tim e or in space w ith respect to another object or event." (A dam s, et 
al., 2014, p. 10)
Satisficing The decision m aking process w hereby one chooses an option that is, 
w hile perhaps not the best, good enough.(A dam s, et al., 2014, p. 10)
D ynam ic
Equilibrium
For a system  to be in a state o f  equilibrium , all subsystem s m ust be in 
equilibrium . All subsystem s being in a state o f  equilibrium , the 
system  m ust be in equilibrium .(A dam s, et al., 2014, p. 9) The 
definition is expanded to include Bertalanffy 's conception o f  an open 
system  that is equilibrium  through the exchange o f  m atter and energy. 
(Bertalanffy, 1950b)
Relaxation T im e Stability near an equilibrium  state, where resistance to disturbance and 
speed o f  return to the equilibrium  are used to m easure the property. 
The system ’s equilibrium  state is shorter than the m ean tim e betw een 
disturbances.(A dam s, et al., 2014, p. 10)
Self-O rganizing The spontaneous em ergence o f  order out o f  the local interactions 
betw een initially independent com ponents.(A dam s, et al., 2014, p. 10)
Feedback All purposeful behavior m ay be considered to require negative feed­
back. If  a goal is to be attained, som e signals from  the goal are 




C ontrol can be obtained only if  the variety o f  the controller is at least 
as great as the variety o f  the situation to be controlled. (Adam s, et al., 
2014, p. 10)
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Perform ance Perform ance is a very value laden term , hard to define. However, Beer 
provided insights when he developed his concepts o f  Actuality, 
Capability and Potentiality (Beer, 1979). H ow ever, before we get to 
Beer, we diverge through Lebas and a definition derived from  his 
work Perform ance is about deploying and m anaging well the 
com ponents o f  the production factors that lead to the tim e attainm ent 
o f  stated objectives w ithin constraints specific to the activity and 
support organizations w ithin the boundaries... o f  the situation (Lebas, 
1995, p. 29). Once we understand this definition, we can apply Beer's 
m ethods o f  developing 3 related indices to m easure that perform ance. 
As Beer explained in a 1994 speech, one can construct three indices o f  
perform ance: The answ er is to reduce every input datum  to a triple 
index in which all num bers range sim ply betw een 0 and 1. W hen the 
operational research team s touring the plants had m ade their m odels 
and identified the critical variables, they w ere asked to agree two 
values relating to each variable w ith the m anagem ent.
The first value was capability. This m eans: how  should this 
variable perform  under existing conditions, w hen the w hole system  is 
running in the sm oothest way we have every experienced or; can 
envisage? So capability is not sam e thing as traditional since m any 
processes w ork below  their ‘theoretical lim its - because they are 
em bedded in a productive system. C apability takes account o f  the 
System atic reality using the quantified flow  chart to understand it.
The second value to be agreed for each critical, variable was 
potentiality. This stands for a better perform ance than capability, 
based on the realization that if  only we had a better lubricant, or if  
could install a conveyor belt, and so on, then we could do this m uch 
better.
It is evident that the values for capability  and potentiality  will 
not change frequently. They can be stored in the com puter, and their 
ratio provides an index called latency: the latent perform ance that that 
could be released by new  investm ent.
The datum  arriving dally over cybem et is called actuality. The ratio 
betw een this actuality and the capability yields the classic index o f  
productivity, while the ratio betw een actuality and potentiality  yields 
the overall perform ance index. Perform ance can also be com puted by 
m ultiplying together the indices for latency and productivity.(B eer, 
1994, pp. 7-8)
In sum m ary, relying on Beer, actuality is the perform ance seen today, 
capability is the perform ance that could be seen by the current system  
operating at its best, and potentiality is w hat the system  could achieve 
by restructuring or addition o f  resources.
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Tem poral Relationship captures the effects o f  organization actions 
over tim e. This category em erged from  the open coding o f  the 
literature data set. There are two perspectives depending on the 
direction the observer is looking. The first, w hich I call Past-Now - 
Future, is the resulting picture form ed by first looking at the 
organization's past through the lens o f  today and predicting or 
estim ating w hat the future will look like based on that past, 
constrained by the present. Exogenous factors m ay or m ay not be 
included in the determ ination o f  the future. The second perspective is 
called Future-N ow -Past. The key difference is that a future picture is 
created o f  w here the organization w ants to be, then that future is 
com pared to the present to identify the changes and resources required 
to get to that future, and the lessons o f  the past are included to 
determ ine i f  different actions or paths m ust be followed. Again, 
exogenous changes m ay be included in the depiction o f  the desired 
future. The tw o futures (P-N -F and F-N-P) are likely to be different, 
and those differences w ould drive actions in and o f  them selves, i f  they 
are exam ined.
Leadership Leadership, like Perform ance is a value laden term . Leadership, like 
Tem poral Relationships, em erged from  the open coding. N um erous 
definitions exist; none satisfy everyone, o r even a m ajority  o f  people. 
The researcher chose to use a tw o part defin ition  to constrain the 
m eaning to the System s Theory literature data set, rather than 
conducting a w holly separate data search o f  the m anagem ent and 
leadership body o f  know ledge The first part com es from  Drucker, 
"M anagem ent is doing things right, leadership is doing the right 
things." (Covey & Nathan, 2011, p. 108) The second part o f  the 
definition com es from the idea that leadership is w hat causes people to 
successfully  work together to reach an enorm ously difficult goal that 
w ould not have been achieved w ithout that leadership being present.
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4.6 TH EM A TIC D EV ELO PM EN T OF TH E CO M PETEN C Y  M O D EL FRA M EW O R K
The next step is to further w innow  the m ultitude o f  data elem ents to a selection 
that serves to define the intersection o f  the horizontal and vertical categories. The 
follow ing section includes the selected elem ents, as well as their source docum ent. As the 
fram ew ork is developing, som e o f  the elem ents are exact quotes, w hile others are 
rephrased to capture the concepts m ore clearly in the respective category. This selection 
retains the language o f  System s theory, but is preparatory for developing an outcom es 
based com petency m odel fram ew ork. A sam ple o f  the fram ew ork elem ents are presented 
here. The full selection o f  the com ponents in the fram ew ork at this stage is in A ppendix 
B.
Intersection of Control and Temporal Relationships
Tim e lags are m ost restrictive at low frequencies (Chandler, Herman,
& M ontroll, 1958).
A ble to change goals (A chterbergh & V riens, 2002).
U nderstand patterns over tim e (M orrison, G oldsm ith, & Siegel, 2008). 
P rediction => Control => rew ards (K. A. R ichardson & Tait, 2010).
O bserver cannot see system  and what system  sees (M arken, 1990).
E lem ents at one location have significant tim e-space effects elsew here 
through m ultiple connections and trajectories (Urry, 2005, p. 238).
All self-organizing system s becom e inform ed o f  their w orld or perish
(Scott, 2004, p. 1367).
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The language used is from  the system s theory and not oriented to any particular 
typology. As discussed earlier, this version o f  the fram ew ork will be translated to an 
outcom e based com petency m odel fram ew ork during the Superinduction o f  the theory. 
This will be presented in the next section.
4.7 D ISC O V E R E R ’S IN D U CTIO N  A PPLIED  TO TH E D R A FT FR A M EW O R K
This crucial step involved taking the draft fram ew ork, in system s theory term s, 
and applying an outcom e based typological term inology upon the content o f  each cell in 
the fram ew ork. The very early literature search in the com petency literature had provided 
the researcher insight into the structure o f  an outcom es based com petency m odel (T. 
Hoffm ann, 1999). This insight assisted in the superinduction needed to create the system s 
theory based com petency m odel fram ew ork. The result is the current fram ew ork that is 
reported in C hapter 5. The researcher used W hew ell’s determ ination o f  the m agnitudes  to 
create the scale for assessm ent o f  com petency m odels (W hew ell, 1858). This is discussed 
in the next section.
4.8 D E TER M IN A TIO N  OF TH E M A G N ITU D ES
W hewell (1858, p. 187) used a term  called determ ination o f  the m agnitudes  to 
describe that portion o f  theory building where coefficients for term s in the theory are 
established. In the qualitative theory that is being built here, those term s w ould be a 
Likert scale for assessing an organization's com petency m odel's com pliance to the 
com petency m odel fram ew ork. The researcher used a Likert scale previously established 
for prior research. The grading follows a scale developed by a w orking group in an 
unpublished report in the sum m er o f  2011. The grades are: U nacceptable (UN),
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Adequate (AD), V G  (very G ood) and Excellent (EX). D escriptions o f  the grades are as 
follows:
- U nacceptable: N ot present, or so poorly described as to be unexecutable 
by the m ost skilled individuals;
- A dequate: M eets m inim um  standards, is clear enough to be executed, but 
has gaps or m issing elem ents;
- Very Good: Is well above standards, w ith sufficient detail to guide the 
person tasked to execute, w ith one or few m issing elem ents;
- Excellent: Is the highest standard, w ith clear details m eeting all the 
requirem ents o f  M inim um  Critical Specification, and no m issing elem ents.
This scale is applied to the Com petency M odel Fram ew ork assessm ent presented 
in A ppendix D and E.
4.9 TR IA N G U LA TIO N  OF TH E C O M PETEN CY  M O D EL FR A M EW O R K
Follow ing selective coding and them atic developm ent, a nascent fram ew ork was 
now  in existence. H ow ever, the researcher was concerned that som e m ajor concept m ight 
have been left outside the m atrix  by the w innow ing process. Only 9 o f  30 propositions 
were directly represented and a lingering question arose - is there a big idea lurking in the 
rem aining literature data pool? To answ er that question, a different view  o f  the data was 
undertaken. R ecognizing that the fram ew ork contained a population o f  concepts, N vivo 
was used to perform  a W ord Q uery for the top 100 term s. That list functioned as the 
baseline for the analysis. U sing Nvivo, a node was created for each o f  the 7 axiom s using
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the corresponding propositions. Then, the exact same W ord Q uery w as executed for each 
o f  the axiom  nodes providing a resulting list o f  100 term s. N ext, each o f  the 7 lists was 
com pared to the earlier baseline list based on the com petency m odel fram ew ork and 
identical or synonym ous w ords were elim inated from the axiom  W ord Query results.
This left betw een 40 and 65 term s for each axiom . O f those term s, the top three from  
each axiom  w ere selected, leading to a list o f  21 term s. H ow ever, several term s were 
duplicates and w hen duplicates were rem oved 17 unique term s rem ained. Finally, those 
term s were com pared to the com petency m odel fram ew ork to d iscover if  any term s were 
m issing from  the com petency m odel fram ew ork. 16 term s were im m ediately identifiable 
as present. The rem aining term  was not present, but its opposite was (i.e. positive  was 
present, w hile negative  w as the query result term ). The researcher concluded that the 
concept im plied by the term  was present, ju st that the antonym  w as dom inant in the 
fram ew ork. A  detailed pictorial describing this process in presented in Figure 24. The 
highly pow er law  distribution o f  the search term s also allayed the researchers concern 
that m ore term s needed to be exam ined. The triangulation process validated that no m ajor 
idea was left outside the draft fram ework.
Conduct a Word Saarch Quary on 
tha draft Compatancy Modal 
Framawork
Y ields th e  to p  100 w o rd s , w ith  
s y n o n y m s g ro u p ed
Complla an axiom noda 
consisting of all tha subordlnata 
propositions (a.g. Cantrallty)
Conduct a Word Saarch Quary 
for tha axiom noda (a.g. 
Cantrallty) with sama 
paramatars as tha draft 
Compatancy Modal Framawork
Dalata common tarms batwaan 
tha two saarchas
L eav es  an  o rd e re d  lis t o f te rm s  
in th e  Axiom n ode  th a t  do  n o t 
a p p e a r  in th e  to p  100 of th e  
D raft C o m p e ten cy  M odel 
F ram ew ork
Salact 3 highast ratad tarms
Rapaat for ramaining Axioms
Complla list of 21 highast ratad 
tarms from tha 7 axiom nod as, 
and dalata duplicatas
Yields a lis t o f 17 u n iq u e  te rm s
Examina Draft Compatancy 
Modal Fra mawork for tha 17 
tarma
16 of 17 te rm s  a re  r e p re s e n te d  a lre a d y  
1 of 17 is n o t, b u t th e  o p p o s ite  
te rm  is re p re s e n te d  (i.e . 
n e g a tiv e  Is p re s e n t  r a th e r  th a n  
po s itiv e )
Complatad saarch with no 
additional calls raquirad for draft 
Compatancy Modal Framawork
Figure 24 : T riangulation Process
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This step represented the last phase o f  the inductive fram ew ork building portion 
o f  the research. The fram ew ork was constructed w ithout any a priori conceptions o f  what 
it w ould look like by the structured application o f  grounded theory. B eginning with a 
literature data search, codebook construction and axial coding a m assive data set was 
constructed from  the system s theory literature. Axial coding w as used to begin the 
construction o f  the fram ew ork by the collection o f  concepts into categories. By the 
selective coding phase was reached, one set o f  3 categories stood out, those called the 
personal capability  categories. These arose com pletely from the coding o f  the literature 
and had not been explicit search term s in the literature data search. As the them atic 
developm ent phase took hold, the 9 highest correlated propositions w ere used to populate 
the second axis, and the data elem ents were translated to an outcom e reference 
com petency m odel fram ew ork. W ith the fram ew ork com pleted, the researcher 
transitioned to the case study portion o f  the research.
4.10 M ETH O D  FO R CA SE STUDY FA CE V A LID A TIO N  OF FRA M EW O R K
This case study seeks to answ er the question: What results from  application o f  the 
system s theoretic com petency m odel fram ew ork  to analyze a n d  extent com petency model 
and  operational setting?
The first step o f  the case is developm ent o f  the plan. Earlier, the researcher 
discussed the concepts o f  fram ew ork and typology. The fram ew ork that has been created 
has the contem porary tem poral aspect noted by Yin (2009), and the relevant behaviors 
noted in the case study m aterials are not subject to m anipulation. The case study serves as 
a face validation o f  the developing com petency m odel fram ew ork and thus it is 
appropriate to use a case study for this phase (E isenhardt, 1989).
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The next step is the design o f  the case. This includes a determ ination o f  which 
extant com petency m odel is used as the subject o f  the case, as well as, how  it is framed 
against the new  com petency m odel fram ew ork. Site selection is an im portant 
consideration (E isenhardt, 1989). The follow ing factored into the consideration o f 
possible sites:
- A n actual com petency m odel exists. Several potential participants were 
found to not have com petency m odel in existence but w ere interested in the 
concept o f  the fram ew ork to build a new m odel. These sites w ere rejected.
- A  governance structure exists. The presence o f  a governance structure 
intim ates that the m odel m ay not only exist, but actually be used. A t least one 
potential site reported having a com petency m odel; how ever, the nom inal 
adm inistrator had not perform ed any com petency m odel duties for the duration o f  
his incum bency in the position (which was greater than five years). This site was 
rejected.
- A n organization large enough to require a function to m anage, m aintain, 
im prove the com petency m odel. This requirem ent was designed to help ensure 
that com petency m odel is curated.
- The com petency m odel is tied to external requirem ents, either by law or 
code. This requirem ent w as designed to im prove the likelihood that the 
com petency m odel reflected external, as well as internal factors, som e o f  which 
m ight not be perceived to be needed internally.
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- O rganization needed to be w illing to w ork w ith the researcher. This 
m ight seem  obvious, but there are com petency m odels available that w ould not 
have required any interaction betw een the researcher and the organization. This 
w as view ed as less desirable due to the lack o f  potential for future research. W hile 
the research w as lim ited to the docum ents provided, future research is likely with 
an organization w hich has contact w ith the researcher.
- Provision for anonym ity. M any organizations prefer to participate in 
research anonym ously. In this case, anonym ity w as a key elem ent in obtaining 
support for the research.
The researcher sought out organizations that appeared to m eet the requirem ents 
and established contacts at each. Short initial interview s verified potential organizations 
that m et the requirem ents listed above. Several organizations expressed interest in follow- 
up, and subsequent discussions enabled reduction o f  the pool to one organization that met 
all o f  the above requirem ents.
This organization 's com petency m odels are required by law , have an active 
governance structure exists and the com petency function is active. The organization has 
over 1000 em ployees, w ith a function dedicated to m anage, m aintain im prove their 
com petency m odels. Conveniently, the researcher contacted this organization ju st as 
leadership had internally  decided that a review  o f  their com petency m odels was in order 
and the potential for a new  approach was very attractive. Especially exciting to this 
organization was the researcher's offer to report on gaps in their extant m odel that would 
be identified by the new  com petency m odel fram ework.
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The design continued w ith a discussion o f  the organization 's com petency m odels. 
Due to the scope o f  the research, only a portion o f  the existing com petency m odels was 
selected for the case study -  the portion that focuses on leadership. The organization 
provided the m ost recent version o f  their com petency m odel ju st as the com petency 
model fram ew ork w as com pleted.
As noted in the discussion o f  determ ination o f  the m agnitudes , a scale was 
designed for each cell o f  the com petency m odel fram ew ork. The scale ranges from 
unacceptable to excellent w ith tw o interm ediate positions o f  adequate and very good, 
w ith descriptions o f  each level. The case study propositions exam ined each elem ent o f  
the com petency m odel fram ew ork and searched for its analog in the organization's 
com petency m odel. The researcher m ade and recorded a concurrent assessm ent o f  the 
organization's standing against the scale noted above. This links the data to the 
propositions and includes the criteria for interpreting findings (Y in, 2009). The results o f 
the case study are tabulated in A ppendix E and discussed in the next chapter.
4.11 SU M M A RY
In this chapter, the research design and detailed procedures for both the grounded 
theory developm ent o f  the com petency m odel fram ew ork and the face validation case 
study w ere presented. As expected, the grounded theory portion o f  this research 
proceeded in a highly non-linear, iterative m anner rather than the nicely linear depiction 
o f  flat draw ings. B eginning w ith a literature data search, developm ent o f  the codebook 
and open coding o f  the literature data set, the data elem ents w ere disassem bled pieces, 
but ready to be re-assem bled. Axial coding began the re-assem bly process w ith the focus 
on identification o f  the m ost highly cross-correlated nodes. Early identification o f  the
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personal capability  categories provided the first potential axis o f  the fram ew ork. The 
selective coding and them atic developm ent clarified the second axis o f  the fram ew ork as 
well created the fram ew ork elem ents in their final form. Triangulation was perform ed by 
re-exam ining all the axiom s for m issing elem ents from  the fram ew ork, w ith the result 
that 21 m ost highly rated term s were located w ithin the fram ew ork, either directly or by 
the apposite term . The iterations allow ed exploration o f  m ultiple, disparate data elem ents 
that coalesced into a com prehensive, tight fram ew ork. The details o f  the fram ew ork will 
be presented in C hapter 5.
In the face validation case study, the new com petency m odel fram ew ork was 
applied against an existing com petency m odel. This m odel has been in use for a num ber 
o f  years, is required by law  and has an active governance function. The participating 
organization noted problem s sim ilar to the literature and was receptive to an external 
exam ination o f  their com petency m odel through the lens o f  the new  com petency model 
fram ew ork. The results o f  the case study will be provided in C hapter 5, follow ing the 
explication o f  the new  com petency m odel fram ework.
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5. FINDINGS
The previous chapter presented the research m ethods and detailed procedures for 
executing the creation o f  the com petency m odel fram ew ork and the associated face 
validation case study. In this chapter, a discussion o f  m iddle range theory is followed by 
the com pleted com petency m odel fram ew ork. W hile, the research is com plete to this 
point, that is a transitory state and future research will be discussed in the following 
chapter. Follow ing the presentation o f  the com petency m odel fram ew ork, the face 
validation case study results are presented.
5.1 M ID D LE-R A N G E TH EO R Y  PLA CEM EN T
This portion o f  the research set out to answ er the question: What fram ew ork can be 
developed fo r  the analysis o f  com petency m odels fro m  a system s theory perspec tive? The 
answer is a fram ew ork grounded in the literature that posits a m iddle-range theory. The 
research chronicled in previous chapters served to develop a m iddle-rage theory. "M iddle 
range theories focus on delim ited topics, m ake explicit efforts to com bine concepts, and 
search for abstracted patterns and explanatory m echanism s (G eels, 2007, p. 626)." 
M iddle-range theory was developed by M erton due to his concern that an all- 
encom passing system  w ould be futile and sterile (1968), or in other w ords, a grand theory 
that is unusable, w hile a focus on data collection and data runs produces num erical results 
that few  see them selves fitting, nor useful for the individual case (G eels, 2007). This 
m iddle range theory seeks to m eet three criteria o f  good  theory  by trading betw een them. 
The three criteria  are: (1) generality and scope, where this fram ew ork does not seek to 
encom pass the w orld, nor it is m ired in anecdotal cases; (2) sim plicity, where this 
fram ew ork has reduced a huge body o f  know ledge to a lim ited num ber o f  clear, well
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defined, grounded concepts; and (3) accuracy, where this fram ew ork can be traced 
directly back to the source docum ents via the discipline o f  the grounded theory coding. 
This fram ew ork has m et the challenge o f  m eeting the three criteria discussed above and is 
well placed in the m iddle range.
5.2 C O M PETEN C Y  M O D EL FRA M EW O R K
This section presents the com petency m odel fram ew ork as a m atrix. Recall that 
516 sources were coded w ith 4981 data elem ents in the open coding phase. Axial coding 
identified three personal capability characteristics (tem poral relationships, leadership and 
perform ance) that provided the first axis o f  the structure. The second axis arose from the 
propositions and axiom s o f  system s theory. N ine system s theory propositions from  within 
4 axiom s were identified as fundam ental to the fram ew ork, w ith a triangulation exercise 
that confirm ed no m ajor term s had m issed the fram ew ork. These concepts were refined 
and distilled through successive iterations in selective coding and fram ew ork 
construction. The resulting m atrix captures the relationships betw een the personal 
capability characteristics and the proposition elem ents. Figure 25 depicts the evolution o f 
the data to categories to concepts into a theory represented by a fram ew ork.
The entire or com plete version o f  the fram ew ork is presented in Table 14: 
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Figure 25: Com petency M odel Fram ew ork D evelopm ent
The structure o f  the fram ew ork has the three capabilities in the vertical axis, while 
the axiom s com prise the horizontal axis, with several o f  the axiom s further divided by the 
supporting propositions. Each cell represents a com petence that is the intersection o f  the 
capability and the axiom /proposition. Generally, one significant concept is contained in 
each cell. H ow ever, a num ber o f  cells contain m ore than one concept due to the 
incom pressibility o f  the m ultiple concepts into a single concept w ithout losing one (or 
both) com ponents o f  the fram ew ork.
Table 14: Com petency M odel F ram ew ork
Goal
Equifinality Purposive Behavior Satisficing
Temporal
Relationship
Understands the hidden and delayed system  
responses that only becom e v isib le through 
time. U ses understanding o f  tim e in selecting  
which o f  many pathw ays is m ore likely to result 
in reaching the desired organizational goals.
Purposefully com bines principles o f  
time, consciousness, boundaries and 
goals to logically  connect them into  
actions that, over tim e, a llow  or enable  
the organization to m eet its goals.
R ecogn izes tim e is the on ly  scarce resource. 
Builds or uses sa tisfic in g  processes, w hen  
appropriate, to m anage changing needs and 
interests. M akes tim ely  responses to  ill 
structured, dynam ic environm ents or 
con flictin g  goa ls rather than searching for an 
optim al solution.
Leadership
Understands and uses the opportunities 
presented by m ultiple paths to  the sam e end 
state for organizational advantage, w hile  
recognizing the sm all changes that can result in 
dramatically different outcom es. Capable o f  
recognizing these sm all changes in m odifying  
the organization and its actions to prevent being 
undone by those seem ingly  sm all factors.
A ble to com m unicate concerning  
com m unicatively constructed know ledge  
to impact primary processes and goals, 
gaps, causes, and actions. U ses  
leadership sk ills to control internal 
definitions and map the problem atique 
before m oving to design  alternatives.
U ses sa tisfic in g  to  ach ieve degrees o f  
fu lfillm ent rather than striving for absolute  
su ccess or failure. Facilitates the 
organization to  do things that they could  not 
otherw ise do, and recogn izes that 
con nections m ay be direct, but just as likely  
to be indirect, but that precision w ill a llow  




Understands how  am biguity w ill drive many 
managers to pick a single idea, a single  
function, or a single solution to the detriment o f  
the organization. Is able to deal with that 
ambiguity both on a personal and organization  
level to prevent being lim ited by the ch oice o f  
one.
U sing sk ills in form al operations, selects  
or guides the proper starting point for 
investigation. U ses kn ow ledge o f  mental 
m odels to overcom e flaw s including:
1) not incorporating individual into the 
organization;
2) not representing the hierarchy o f
control;
3) relying on espoused  theories v ice
recognizing theories in use.
U nderstands that optim ized  organizations 
are in flex ib le , w hereas sa tisfic ing  enables  
dynam ic boundaries and loose  coupling. 
K now s h ow  to decide and does so  w ell.
Table 14: Com petency M odel F ram ew ork  (C ont.)
Operational
Dynamic Equilibrium Relaxation Time Self-Organization
Rather than using approaches that define the 
processes as su ccessive  m acroscopic  
equilibrium states w hich do  not depend on time,
Understands system  responses to shocks, 
how  to  consider relaxation tim e w hen  
im plem enting change and d oes not ignore 
relaxation tim e w hen considering  
com plicated trade-offs in resource  
utilization.
Understands and uses d ifferences in 
relaxation tim es betw een system s to the 
advantage o f  the organization.
U nderstands the value o f  proxim ity to drive  
interaction w ith in  the com m on ly  found  
nested hierarchical structures. U ses this 
understanding to  drive interactions on 
m ultip le tim esca les, in parallel and series, 
synchronous or asynchronously  w ith the 
goal o f  estab lish ing  the requisite variety for 
the organization  to ach ieve  its goals.— X T
is able to deal directly w ith disorder, instability, 
nonlinear relationships betw een  open system s, 
evolution and tem poral relationships. U ses  
approaches that include disequilibrium , 
am plifying action, recom bination and 
stabilizing feedback as part o f  the necessary  
suite o f  processes for n ew ly  em ergent order.
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R ecognizes and takes advantage o f  crossovers, 
despite their speed o f  occurrence, and 
coordinates the organization getting to a new  
(and better) basin o f  stability. R esists the 
tendency to use averages w hen specifics are 
needed to predict future perform ance.
K now s how to respond to new n ess and 
adopt organization to new  assem b lies in 
the face o f  instability, despite the inherent 
difficulty o f  determ ining relaxation tim e 
in a com plex system  w ith m ultiple  
exogenous sources o f  change. A b le to  
respond differently over tim e as the 
organization changes and is changed.
D esign s the organization  to reduce  
d efic ien c ies  that im pair v iab ility , includes  
redundancy to provide adaptability, all w ith  
the m inim um  sp ecifica tion s to a llow  the 
freedom  to find the needed  paths to  
organizational goals. R ecogn izes that 
leadership is a ffected  by fo llow ers rather 
than ex is tin g  in isolation.
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D esigns the system  for continual se lf  
m odification in the face o f  instability by 
holistically  m anaging the constituent system s 
and using dynam ic m odels.
Understands that transients im pose costs  
on the organization. U nderstands the 
transients will have different e ffects at 
different scales, and different responses at 
different scales, and is able use the 
differences to the organization’s benefit 
(or reduce/m itigate).
U nderstands social capital m ust not be 
underm ined by crippling p o lic ies , but 
enabled  by the creation and fostering o f  
effective  spaces for adaptive cooperation. 
T hese spaces m ust ex ist recursively  at all 
levels in the organization  and a llow  
unpredictable em ergent behaviors that g iv e  
rise to  courses o f  action that are different 
than exp ected .
Table 14: C om petency M odel F ram ew ork  (C ont.)
Viability Centrality
Feedback Requisite Variety Control
U ses feedback lens to enrich the understanding  
o f  the situation, w hile a lso  recognizing that 
feedback can help or hinder by setting  
boundaries. Self-defeating feedback loops 
identified and m itigated by im proving m eaning  
making.
Understands how  requisite variety 
enables a system  to continuously  
develop  as the environm ent a lso  
develops. Able to take advantage o f  or 
use the information exp losion  that 
results from continuous developm ent.
U nderstands patterns as w ell as the w orld  
around the organization and the im pact o f  
those patterns on the organization . Has a deep  
understanding o f  the organization  and its 
environm ent that en ables the use o f  tim e and  
control functions to  predict perform ance, use  
system  understanding to  create, and revise  
goa ls to im prove organization  perform ance.
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A ble to use feedback, esp ecia lly  nonlinear 
feedback, to support em ergence, s e lf  
organization, adaptation and learning. When 
placed within an integrated performance 
m easurement system , the corporate strategy is 
linked to the objectives, and individual goals are 
aligned to this context w ith regular feedback on 
progress, w ith needs for im proving the 
performance linked to rewards based on results.
Understands requisite variety a llow s  
and takes advantage o f  unexpected  use 
o f  the system , unexpected behaviors, 
and responding to previously  unknown  
problem s to so lve . Fosters socio- 
technical perspective rather than a 
one-m an/one job  perspective to enable  
necessary roles to  be filled.
H as the ability to set organization goals, 
translate the organizational g o a ls  to function  
goals, and constructs to enable hierarchical 
leve ls to m eet their goa ls nearly  
sim ultaneously. E stablishes th ese goa ls so  as 
to  reduce internal con flic ts  w h ile  dealing w ith  
am biguity and change in the organization  and 
its environm ent.
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D evelops both autopoieitic and executive  
controls to set targets and m onitor performance 
and causes action to c lose  gaps betw een  
performance and goals. U ses, im proves, expands 
workforce know ledge to ach ieve desired  
organization results.
Enables meaning m aking to get more 
strategic thinking, higher levels o f  
collaboration, beneficial feedback, 
better conflict resolution, better 
subordinate developm ent. R edefines  
challenges to get higher perform ance 
with designs evo lved  in response to 
feedback.
A b le to discern the boundary or lim it to  
perform ance w ith current system  and on ly  
expends the resources needed  to approach that 
limit.
Seeks out different to o ls/id eas/sk ills  to jum p  
system  to  a h igher region  w ith  expanded  
lim its.
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The framework was constructed from 516 scholarly works that were decomposed into 
4981 empirical facts. The 4981 facts were coded into 33 concepts. The 33 concepts were grouped 
into 3 personal capabilities categories and 9 propositional categories. The intersection of the 3 
personal capability categories and 9 propositional categories created a 27 element framework.
The 27 elem ent fram ew ork used an ordinal scale to evaluate the m easurem ent criteria. 
Once the fram ew ork w as developed, review ed and the researcher had reached saturation 
w ith the state o f  the fram ew ork, the research proceeded to the case study phase. This will 
be discussed in the next section.
5.3 CA SE STU D Y  RESU LTS
Recalling that the case study seeks to answ er the question: what results fro m  
application o f  the system s theoretic com petency m odel fra m ew o rk  to analyze and  extent 
com petency m odel a n d  operational se tting? As discussed in C hapter 4, the active 
com petency m odel for one large defense related organization w as subjected to the newly 
created com petency m odel fram ew ork using the checklist o f  A ppendix E. The detailed 
results are contained in A ppendix E w ith scores and com m ents by the researcher 
discussing the com ponents o f  the com petency m odel that drove each score. A sum m ary 
table representing the scores and the associated organization com petency m odel elem ents 
supporting that score is presented in Table 15.
Table 15: Case Study G rading R esults from C om petency  M odel F ram ew ork
Axiom Operational Viability Centrality
Proposition Equifm ahty Purposive
B ehavior
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Each table cell contains the grade for the cell and the reference cells from  the organ ization 's  com petency  m odel that con tribu te  to  
the grade. The grades are:
- Unacceptable: N ot present, or so poorly described  as to be unexecutable by the m ost skilled  individuals;
- A dequate: M eets m inim um  standards, is clear enough to  be executed, but has gaps o r m issing  elem ents;
- Very Good: Is well above standards, w ith sufficient detail to  guide the person  tasked  to  execute, w ith  one or few  m issing  
elem ents;
- Excellent: Is the highest standard, w ith clear details m eeting all the requirem ents o f  a  M inim um  C ritical Specification , and has 
no m issing elem ents.__________________________________________________________________________________________________________
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The application o f  the com petency model fram ew ork against the extant 
com petency m odel show ed several gaps, w ith m any sections having incom plete 
coverage. The relatively small num ber o f  gaps was som ew hat surprising, while the 
predom inance o f  partial coverage was expected. Only 7 o f  27 fram ew ork elem ents were 
assessed as Excellent coverage, and it should be noted that Excellent coverage did not 
imply 100% coverage. Each o f  the m ajor them es had a relatively flat distribution. No 
them e had a truly dom inant score. Tw o o f  the unsatisfactory grades fell in the same 
proposition -  Relaxation Time. The proposition was covered from  the leadership 
perspective by connecting the concept across three cells o f  the o rgan ization’s com petency 
m odel, yet the term  was not used (nor expected to be used). M any o f  the term s from 
system s theory are not used and the idea o f  Troncale's d iscynim s had to be broadly 
applied in m any instances. A sum m ary o f  the scores is presented in Table 16
Table 16: Sum m ary o f ^ramework Scores
G rading Selection
UN AD VG EX
Section: Tem poral Relationship 2 4 1 2
Section: Leadership 0 3 4 2
Section: Perform ance 1 2 3 3
Sum m ary 3 9 8 7
The researcher's sense is that this com petency m odel reflects a fair num ber o f  
system s theory propositions, but could be m ade m uch stronger by the application o f  the 
com petency m odel fram ew ork in a transform ation effort.
The case study was conducted to answ er the research question “W hat results from 
the application o f  the system s theoretic com petency model fram ew ork to analyze a
141
com petency m odel in an operational setting.” The case study successfully  provides an 
answ er that contains several elem ents: 1) the fram ew ork provides a system s theory based 
m ethod to assess com petency m odels, 2) actual gaps in the extant com petency m odel 
were identified, and 3) recom m endations were m ade to the participating organization on 
im provem ents that could be m ade to their com petency m odel. The com pletion o f  the case 
study allow s transition to the end o f  this research, w ith a d iscussion o f  future research in 
the next chapter.
5.4 SU M M A RY
In this chapter the com pleted com petency m odel fram ew ork was presented, in its 
com plete form at as a m iddle-range theory. This m eans is does not seek to answ er all 
com petency m odel questions, but som e im portant ones nonetheless. The fram ew ork is the 
intersection o f  3 capability elem ents with 9 system s theory proposition  elem ents. This 
provides a robust fram ew ork for the developm ent, assessm ent and transform ation o f  
com petency m odels. This inductively created system s theory based com petency m odel 
fram ew ork answ ers the first research question and m eets the associated objective.
In the face validation case study, the researcher presented the results o f  running an 
extant com petency m odel through the com petency m odel fram ew ork. G aps were 
identified that can be used to drive a transform ation effort by the ow ning organization. 
Further, the presence, to som e degree, o f  the rem aining 24 elem ents indicates that the 
organization's existing com petency m odel is not overly lacking from  a system s theory 
perspective. The case study answ ers the second research question and m eets the 
associated objective.
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The com bination o f  com pleted com petency m odel fram ew ork and associated case 
study m eet the purpose established at the beginning o f  the research effort. A dditionally, 
the use o f  W hew ell's  D iscoverer’s Induction com plem ented by G rounded theory has 
invoked a new  approach to researchers with sim ilar research purposes.
143
6. IM PLICATIONS AND FUTURE RESEARCH
In the previous chapter, the findings for the C om petency M odel Fram ew ork and 
the Case study w ere presented. The researcher now  shifts to the im plications, both broad 
and narrow  that can be draw n from the research. The research also generated num erous 
ideas for further study. Som e were developed by the researcher, a num ber were 
developed by review ers and peers discussing the progress o f  the research. All are 
fascinating and provide a cogent direction for further research in response to the research 
findings.
6.1 IM PLIC A TIO N S OF TH E RESEA RCH
Returning to the original prem ise o f  this research, an exam ination o f  the Purpose, 
O bjectives and Q uestions fram es the im plications. Figure 26 refreshes our m em ory o f  
that starting point. Based on the review  o f  the com petency literature, a com pletely new  
m ethod o f  generating com petency m odels was called for, as well as application to the real 
world. This purpose has been satisfied by the research.
Tw o objectives were identified and met. The previous chapter contains the fully 
developed com petency m odel fram ew ork inductively developed from  the system s theory 
literature. Further, the case study applied the fram ew ork to an extant com petency model 
that m et a num ber o f  strict requirem ents for consideration.
Thus both research questions are answered. A robust system s-based, yet easy to 
apply com petency m odel fram ew ork has been produced. The fram ew ork contains a depth 
o f  detail that ensures the user who seeks to develop, assess or transform  a com petency 
m odel that it is robust and sufficient for those purposes. The case study provided face
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Figure 26: Research Purpose, O bjectives and Q uestions
6.1.1 C O N TR IB U TIO N  TO TH E TH EO RY
The first contribution is the startling realization that the researcher actually 
developed a creative new  m ethod for the construction o f  com petency m odels. W hen 
starting out on this research, the literature provided insights into the m ethods that already 
dom inate the field, exem plar-fully  successful com parison, or Delphi survey techniques, 
and no insight into how  to create a third m ethod. Through the step by step developm ent 
o f  this research, a third m ethod has indeed been discovered by induction  as W hewell
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proposed. The connection to grounded theory provided the detailed approach to handling 
the volum e o f  data.
6.1.2 C O N TR IB U TIO N  TO TH E PRACTICE
As result o f  this research, practitioners in the field have a m ethod to design, assess 
and transform  com petency m odels based on system s theory. U sing A ppendix D, a 
practitioner can sit dow n w ith an existing com petency m odel and in a relatively short 
period o f  tim e, com e aw ay w ith an assessm ent o f  that m odel, a list o f  gaps and an 
assessm ent o f  what is already sufficient. W here there is no com petency m odel, the 
practitioner has an alternative approach to designing a new  com petency m odel. W here 
the organization is unhappy with results, and assesses their m odels as part o f  the problem , 
this m ethod gives guidance on where transform ation is required.
6.1.3 C O N TR IB U TIO N  TO M ETH OD
The com bination o f  W hewell's D iscoverer's Induction and grounded theory is 
relatively rare. The researcher was unable to locate any journal papers after an exhaustive 
search o f  m ultiple databases that chronicle this com bination o f  W hew ell's D iscoverer's 
Induction and grounded theory. The integration was essential, in this researcher's view, to 
accom plishing the research. It also appears to be a pow erful com bination for tackling 
other large scale problem s, especially, where the problem  requires exam ination o f  the 
field's underlying assum ptions w ith an accom panying large volum e o f  literature.
Rothwell and Lindholm  (1999) m ade clear the perceived need to approach com petency 
m odels from  a different perspective, that drove the developm ent o f  a new  m ethod that 
could be used in sim ilar situations.
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6.2 FU TU RE RESEA R CH  D IRECTION S
As noted above, this research generated m any ideas. The concept o f  having a 
continuously evolving listing o f  future studies served a num ber o f  roles. The first was as 
an assistant in scope control. W henever an idea surfaced that looked interesting, but was 
not directly contributing to the two research questions, the idea w ent on the future 
research list. The second role was helping to lay out a possible future. W hen one 
com pletes a doctoral program , a natural question is What is next?  The future research list 
is helping to answ er that question. C om bined, the two purposes served to lim it the scope 
o f  the current research while offering the prom ise o f  com ing back to the idea after the 
dissertation was com plete. There are three general groups o f  opportunities in the 
follow ing sections. The first group is ideas that follow  directly from  the research effort, 
and could be considered next steps. The second group is ideas that represent a parallel or 
sim ilar concept to the research, but were not explored since they were not part o f  the core 
concept. The third group consists o f  areas o f  research that w ere encountered but are in 
entirely different dom ains or m ight be thought o f  as far afield. The literature in these 
areas w ere encountered as part o f  the literature data search, but were so far afield they 
had to be put aside for later efforts and potential application to the com petency m odel 
fram ework
This research included a case study which is focused on espoused  theory. An 
im m ediately interesting idea is how  the espoused  theory  com pares to theory-in-use. A  
particularly fruitful study w ould com pare the espoused theory as captured by the case 
study with the actual perform ance o f  the com petency m odel actions by the organization 
that provided a sam ple case study m aterial. This research w ould help illustrate any
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additional gaps betw een the theoretical fram ew ork and the actual com petency model used 
by the industrial organization. Further, the site that provided the case study m aterials is 
only one o f  several sim ilar organizations. The research could be expanded to all the sites 
and exam ine how  different cultures have different theories-in-use and w hich if  any 
factors have im pact on the com petency m odels and how they are used.
A second potential topic generated by this research concerns using Delphi 
m ethods to com pare the view s o f  the fram ew ork by two different groups. The first group 
would be com prised o f  system  thinkers, and the second group w ould be General 
M anagers w ithout d istinction to their capability as system  thinkers. This research would 
depend on using a new  tool, developed by a fellow researcher, to identify the system 
thinkers using the new  scale.
O f particular interest to this researcher is the concept o f  action follow ing some 
data gathering and decision-m aking processes. A significant question is how the 
organization’s group that is responsible for the com petency m odel m odifies their model 
based on the inform ation contained in the case study. A longitudinal study o f  the effects 
o f  those changes on both the m odel and the o rganization’s perform ance w ould be 
particularly exciting. The loop could then be closed by exam ining any gaps in the 
fram ew ork com petency m odel identified at the com pletion o f  the longitudinal study.
As noted above, parallel research developed a tool for m easuring system s thinking 
on an individual basis. The com bination o f  this tool in conjunction w ith the com petency 
m odel fram ew ork seem s to be a rich area to explore w ith the intent o f  im proving system  
perform ance across tim e with enlightened leadership.
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In the category o f  close or sim ilar research, the follow ing ideas were captured for 
future study. W hile this research was being conducted, the topic o f  Science, Technology, 
Engineering and M athem atics education (STEM ) was never far from  the discussions 
about com petency. It w ould appear that the com petency m odel fram ew ork could be o f 
assistance in the STEM  research being conducted today and w orthy o f  future research.
This research was designed to allow  the person or organization to analyze, design 
or transform  a com petency m odel, however, the details o f  how  to actually perform  those 
actions was not w ithin the scope o f  this research. Certain ideas o f  how  to accom plish 
those actions arose, som etim es from  the literature, other tim es from  creativity; how ever 
the specifics rem ained for future work. Further, the concept o f  how  to m easure those 
changes in organizational perform ance im provem ents (or degrades) also need to explore 
be explored.
A num ber o f  the propositions are, in the researchers estim ate, in need o f  
additional exploration. One exam ple is the principle o f  redundant po ten tia l command. 
Q uestions arise such as: who does this well? W hat elem ents are required to be present to 
allow  it to w ork w ell? W hat elem ents prevent it from occurring? H ow  can it be 
repeatedly created? Literature on this topic is sparse, inviting one to pursue these 
questions further.
Tw o concepts from thq far a fie ld  grouping are further study o f  critical system s 
heuristics and justified  true beliefs. During the research, the field o f  critical system s 
heuristics, developed by W erner Ulrich, arose as data during the literature data search. A
149
deeper exam ination o f  this field seem s likely to contribute to the understanding o f  
organizations and how  to im prove their perform ance.
A nother field developed during the literature data search is that o f  justified  true 
beliefs (JTB). W hile peripheral to this research, the principles and m ethods o f  JTB 
seem ed potentially  helpful in developing a m ore com plete system s theory.
6.3 SU M M A RY
The researcher began this effort with the uneasy sense that there was a 
fundam ental flaw  in the way that com petency m odels had been created as well as how  the 
m odels were used. R ather than focusing on im proving the existing and potentially flawed 
m odels, the researcher confirm ed that others, m ore expert in the field, had also com e to 
the conclusion that it was tim e to create com petency m odels in a different m anner. The 
com petency m odel literature was surveyed for the existing m ethods and the flaws that 
have been identified in those m ethods. In parallel, the researcher was exposed to system s 
theory and recognized the potential for system s theory to be the foundation for a new 
theory o f  com petency m odels.
The literature o f  inductive theory building was next explored to determ ine a valid 
approach for constructing the new theory. A com bination o f  D iscoverer's Induction and 
grounded theory w as proposed to develop the theory. This com bination was executed and 
a new com petency m odel fram ew ork was developed. A rigorously selected case study 
was perform ed to exam ine an existing com petency m odel through the lens o f  the new 
com petency m odel fram ew ork. That lens found gaps in the existing com petency m odel, 
w eaknesses in certain  areas and excellent coverage in a fraction o f  the existing
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com petency m odel. The case study validated the fram ew ork was useful in exam ining an 
extant com petency m odel. N um erous areas o f  future research w ere identified during this 
effort.
Both research questions were answ ered in a m anner that m et the associated 
research objectives. The question: What fram ew ork can be developed  for the analysis o f  
com petency m odels from  a system s theory perspective ? was answ ered by the 
developm ent o f  an entirely new  approach to com petency m odel fram ew orks which can be 
used to design, assess, or transform  a com petency m odel. The approach actually 
developed a com petency m odel fram ew ork with a system s theoretic perspective. The 
question: What results from  the application o f  the system s theoretic com petency m odel 
fram ew ork to analyze a com petency m odel in an operational setting?  was answered by 
the case study. The study revealed several (3) m issing elem ents in the existing 
com petency m odel, a large num ber (17) o f  w eak areas and a fair num ber (7) o f  areas with 
excellent coverage from  a system s theoretic perspective. Thus both objectives, (1) 
Inductively develop a system s theory literature based com petency m odel fram ew ork, and 
(2) A pply the system s theory based com petency m odel fram ew ork to an espoused 
com petency m odel, w ere met. M eeting those objectives perm its the researcher to assert 
the Research Purpose (D evelop and apply a system s theory derived com petency model 
fram ew ork for com plex environm ents) has been met.
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APPENDIX A CODEBOOK
Using the guidelines provided by Saldana (2013), a codebook was constructed to 
assist in clarifying the m eaning o f  each code identified in the starting journal article. The 
codebook consisted o f  one codebook page per code with standard questions designed to 
frame the researcher's m eaning o f  the code word. In m ost instances, the short definition 
provided by the authors was retained. In several instances, the definition was expanded. 
As the codebook page w as developed, a search o f  online databases for the code word was 
conducted. This appendix captures the codebook after Expert R eview  com m ents were 
incorporated. Each codebook page is presented and is in three parts. The first part seeks 
to clarify the search term  with respect to the sem inal paper. W here needed, it prods for 
exam ples to help clarify the term. The second part seeks to further clarify the term as well 
as an initial placem ent in the com petency m odel realm. A sum m ary captures the thoughts 
o f  the researcher as the literature data search is conducted. The results o f  that search are 
captured as citations in the codebook page.
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Axiom : Centrality 
Proposition: Com m unication
Short D escription In com m unication, the am ount o f  inform ation is defined, in the 
sim plest cases, to be m easured by the logarithm  o f  the num ber o f  
available choices. Because m ost choices are binary, the unit o f  
inform ation is the bit, or binary digit.
Detailed D escription The theory is so general that it does not lim it itse lf to any 
particular m edium , it is so fundam ental that it applies to all forms 
o f  com m unication,
Inclusion Criteria Cryptography, language translation and chess playing algorithm s 
are all discussed as flow ing from  Shannon's work.
Exclusion Criteria If  nothing flows (no signal) there is not a com m unication path
Typical Exem plars See above
Atypical Exem plars N ot Required
Close, but No N ot Required
How is the axiom  being discussed? The com m unication o f  inform ation is a 
prerequisite o f  the pair - com m unication 
and control.
How is it related to the proposition? Com m unication is em bedded in the 
definition o f  the axiom .
W hat features or principles are being 
draw n out?
W eaver and Shannon discuss three levels o f  
the com m unication problem :
Level A: how  accurately can the sym bols o f 
com m unication be transm itted?
Level B: How precisely do the transm itted 
sym bols convey the precise m eaning?
Level C: How effectively does the received 
m eaning affect conduct in the desired way? 
W eaver proposes that the three levels are so 
intertw ined, they are inseparable
W hat specific details are being discussed? The theory o f  com m unications at the very 
lowest level, in term s o f  binary digits (bits)
How does this translate to the com petency 
fram ew ork?
The requirem ent to have successful 
com m unications w ould seem  to be a 
fundam ental requirem ent for com petency. 
All three levels noted by Shannon and 
W eaver appear to apply.
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Does a different axiom  or proposition also 
get referenced?
N ot directly - som e discussions o f  the 
m axim um  rate and entropy appear to 
approach the Bohr concepts o f  
com plem entarity, but they are not discussed 
directly.
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
The assum ptions appear visible, and as the 
m odels are expanded to include noise and 
error checking, they becom e m ore visible.
W hat did I learn from  this docum ent? Fascinating discussion o f  the theoretical 
underpinnings o f  m odern com m unications 
theory. One can see extensions from the 
w iring/fiber/radio w aves that Shannon was 
concerned w ith to spoken and written 
com m unications that W eaver discussed.
W hy did I include this docum ent? Source reference
Was there a surprise? No.
Did I see other areas to explore? Further research on Shannon/W eaver in 
m odern usage
Lassw elFs (1948) classic definition o f 
com m unication is who (source or sender), 
says what (m essage), in w hich channel 
(m edium ), to w ho (audience or receiver), 
w ith what effect.(D anaher & Rossiter, 
2011, p. 3)
W hereas the Shannon-W eaver m odel o f  
effective com m unication is about the 
m essage, M cL uhan’s (1964) insightful 
though extrem e dictum  that “the m edium  is 
the m essage” suggests that the 
correspondence recom m endation should 
also apply to the m edium  or channel. 
(D anaher & Rossiter, 2011, p. 3)
Is a new code or codes required? C om m unications, Feedback, Error- 
checking, noise
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Sum mary: C om m unications -
Shannon is view ed as a sem inal thinker in inform ation theory. Indeed his two papers are 
highly cited and form ed the foundation for m uch o f  the com m unications netw orks we 
have today. Shannon focused on the theory o f  the data, but not the content. His approach 
is highly m athem atical, beginning with a sim ple m odel tracing the com m unication from 
source, encoding, transm ission, decoding and delivery to the target. He develops the 
m odel to include the im pact o f  noise, and m itigations to reduce the im pact o f  that noise. 
His work on the theoretical lim its o f  accuracy and bandw idth rem ain as the standard 
today. H ow ever, Shannon did not address the content, only what the data is. The coding 
will expand the definition o f  this code to include m eaning,
(A l-Fedaghi, 2012) (C ronin, Parker, Colleran, & Gold, 1991) (D anaher &
Rossiter, 2011) (Flensburg, 2010) (Gerbner, 1956) (Kliiver, 2011) (Lassw ell, 1948) 
(Lassw ell, 1951b) (Lassw ell, 1951a) (Lassw ell, 1952) (M a, 2012) (C. E. Shannon, 1948a) 
(C. E. Shannon, 1948b) (C. E. Shannon & W eaver, 1949) (W estley & M acLean Jr, 1955)
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Axiom : Centrality 
Proposition: Control
Short D escription The process by m eans o f  which a whole entity retains its identity 
and/or perform ance under changing circum stances.
Detailed D escription M anagem ent control system s provide inform ation that is intended 
to be useful to m anagers in perform ing their jobs and to assist 
organizations in developing and m aintaining viable patterns o f  
behaviour.
Inclusion C riteria Is the function designed/intended/expected to provide the 
organization capability to m ake decisions/execute actions that 
will enable it to rem ain viable?
Exclusion Criteria Does the function not serve to enable the organization to 
m ake/execute decisions that enable it to rem ain viable?
Typical Exem plars M anagem ent processes that collect data/inform ation to enable 
m aking decisions.
Atypical Exem plars N ot Required
Close, but No Not Required
How is the axiom  being discussed? Not discussed
How is it related to the proposition? It is the proposition.
W hat features or principles are being drawn 
out?
The requirem ent for two com ponents - 
m onitoring activity w hich com pares 
criteria by w hich system  perform ance is 
judged  and a control action that is 
dependent on the m onitoring.
W hat specific details are being discussed? The different approaches to control, with 
the Soft System s (AI) bias.
How does this translate to the com petency 
fram ew ork?
N eed to address both the "hard" and "soft" 
aspects o f  control
Does a different axiom  or proposition also 
get referenced?
M any
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
Extensive discussion o f  assum ptions 
Including that system s exist in the world, 
they can be defined as goal seeking, and 
they could be controlled (pg 48) as well as 
contrasting assum ptions in A ppreciative 
System s theory: there are relationships to 
be m aintained, as well as eluded; there are 
m ultiple and m utually  inconsistent courses 
being plotted (goals),
W hat did I learn from  this docum ent? Relearned the im portance o f  distilling - 
pgA53 - d istilling 26 relevant system s into
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a m odel that easily and clearly explained 
the ILSD function as a w ealth generating 
com ponent o f  ICI.
Why did I include this docum ent? W ell thought out approach to control 
(though soft biased)
W as there a surprise? No.
Did I see o ther areas to explore? Do not m iss the 'hard' perspective o f  
control
Is a new  code or codes required? No
Sum mary: The proposition  o f  control is an im portant elem ent o f  the com petency model 
fram ew ork. The tw o perspectives will need to be captured.
(A m it & Schoem aker, 1993) (Athans, 1987) (Bar-Y am , 2004) (B ierly & Spender, 
1995) (Burgelm an, 1983) (Checkland, Forbes, & M artin, 1990) (Checkland, 1993) 
(Dillard & N ehm er, 1990) (D ubinskas, 1993) (Ender et al., 2010) (Espinosa, et al., 2007) 
(Hennessy Jr, 1960) (Johnson, Kast, & Rosenzweig, 1964) (K apsali, 201 lb ) (K oskela & 
Vrijhoef, 2000) (Lebow , 2006) (Lee, Kim, & Lee, 2011) (M anuele, 2008) (M ariani, 
2004) (M cC abe, 1976) (M cC lelland, 1973) (D. M iller, 1987) (N oonan, 2007) (Ntuen, 
M unya, Trevino, Leedom , & Schm eisser, 2010) (Odell, 2002) (O tley, 1999) (Pask, 1964) 
(Ronn, 2011) (Rouse, 2000) (Schutz, 1958) (M arkus Schw aninger, 2000) (W arfield, 
2003) (G. A. W illiam s & M iller, 2002) (Zachm an, 1987) (Zhou, Zhang, Salzberg, 
Cooperm an, & Kollios, 2005)
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Axiom : Centrality 
Proposition: Em ergence
Short D escription For all things that have m ore than one part, and o f  which the sum 
is not like a heap, but a whole that is som ething over and above 
the parts, have som ething that is responsible for them ; since 
am ong the bodies, the cause o f  the being -one o f  som e o f  them  is 
contact, and o f  others stickiness or som e other attribute o f  that 
sort. (Sachs, 1999, pp. 163-164)
Detailed D escription One group o f ideas are m anifest in the statem ent that em ergent 
properties are “novel” and “unpredictable” from  knowledge of 
their lower level bases, and that they are not “explainable” or 
“m echanistically reducible” in term s o f their underlying 
properties. (K im , 1999, p. 5)
The second group o f ideas I have in m ind com prises the specific 
em ergentist doctrines concerning em ergent properties, and, in 
particular, claim s about the causal pow ers o f the em ergents. 
Prom inent am ong them  is the claim  that the em ergents bring into 
the world new causal pow ers of their ow n, and, in particular, that 
they have powers to influence and control the direction o f the 
lower-level processes from which they em erge. (K im , 1999, pp. 
5-6)
Inclusion Criteria Can the properties o f  the level o f  interest be predicted from  an 
analysis o f  the level below ? If not, then em ergence has occurred.
Exclusion C riteria C an the properties o f  the level o f  interest be predicted from  an 
analysis o f  the level below ? If  so, then em ergence has not 
occurred.
Typical Exem plars Hum ans, a sphere (A ristotle 's exam ples)
Atypical Exem plars N ot Required
Close, but N o A heap o f  sand
How is the axiom  being discussed? A xiom  was not invoked by A ristotle
How is it related to the proposition? D irectly describes the proposition o f  
em ergence by the existence o f  a whole that 
is m ore than the sum  o f  its parts, as opposed 
to a whole com prised m erely o f  its parts (a 
heap).
W hat features or principles are being 
draw n out?
Very brief discussion o f  the em ergence 
associated w ith hum ans and spheres. The 
sphere itse lf is now  responsible for its 
properties, not som e external source.
W hat specific details are being discussed? A ristotle was im m ediately draw n to the 
existence o f  hum ans, as not anim als. Thus 
he com bines rationality  w ith anim alness and
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hum ans arise.
How does this translate to the com petency 
fram ew ork?
The long history o f  the idea o f  em ergence, 
coupled w ith the new  w ork in social 
system s im plies that em ergence is a key 
com ponent o f  system s com petency
Does a different axiom  or proposition also 
get referenced?
C om m unication - dialectic discussion 
H olism  - pages 163-164 
C ircular Causality - Page 10 
Equifinality/m ultifinality  - hints pp 162-163
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
A ristotle used previous chapters to describe 
his assum ptions
W hat did I learn from  this docum ent? This lead to readings on w eak and strong 
em ergence, as well as the philosophical 
im plications for a com petency model 
fram ew ork from  K oskela, Rooke and others
W hy did I include this docum ent? Earliest exam ination o f  em ergence
W as there a surprise? The other principles noted above, but not 
necessarily using the m odern term s.
Did I see o ther areas to explore? The difference betw een strong em ergence 
and w eak em ergence
Is a new  code or codes required? No
Summary: Em ergence is a key elem ent o f  the com petency fram ew ork because it captures 
the elem ents o f  surprise w hen a system  is created or instantiated w ith properties that were 
not predictable. A n organization needs the ability to respond to such surprises,
(A bbott, 2006) (A dam s & Keating, 2009) (Bella, K ing, & Kailin, 2003) (Bloom , 
2002) (Brodu, 2008) (C halm ers, 2006) (Clayton, 2006) (C layton & D avies, 2006) (P. A. 
Corning, 2002) (Fioretti & Visser, 2004) (Hailey & W inkler, 2008) (Harre, 2006) 
(H irschheim  & Klein, 1992) (Hu, 2008) (K an & Parry, 2004) (K im , 1999) (Kitto, 2008) 
(Koskela, Rooke, & Siriw ardena, 2009) (K oskela & V rijhoef, 2000) (K ubovy & van den 
Berg, 2008) (L ichtenstein  & Plow m an, 2009) (Lundvall, Johnson, A ndersen, & Dalum, 
2002) (G erald M idgley, 2008) (O sberg & Biesta, 2007) (Prokopenko, Boschetti, & Ryan, 
2009) (K. A. R ichardson, 2004a) (K. A. R ichardson, 2005b) (K. A. R ichardson, 2007b) 
(R. C. R ichardson, 2001) (Rooke, Koskela, & Seym our, 2006) (Ryan, 2006) (Ryan,
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2007) (Sachs, 1999) (Solow , 2001) (Sousa-Poza, Padilla, & Bozkurt, 2008) (Turner,
2008)
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Axiom : Centrality 
Proposition: Hierarchy
Short D escription "... the natural way to achieve sim plicity or efficiency in a large 
collection o f  interacting elem ents." (Pattee, 1973, p. 73)
Detailed D escription "The elegance o f  a physical theory depends on sim plicity, but 
never on sim plicity alone. There m ust also be a m easure o f 
effectiveness. In the sam e way, the sim plification that results 
from  the hierarchical constraints o f  an organization m ust be 
balanced by how  well it functions."(Pattee, 1973, p. 73)
Inclusion Criteria Is there a set o f  levels? Do they balance the function to the 
constraints?
Exclusion Criteria Is the organization flat? no apparent levels?
Typical Exem plars Any m ilitary organization.
Atypical Exem plars N ot Required
Close, but No Not Required
How is the axiom  being discussed? N ot discussed
How is it related to the proposition? Is the proposition
W hat features or principles are being 
draw n out?
The proposition o f  hierarchy brings two 
paradoxes:
Lim it freedom  and give m ore freedom  at 
the sam e time;
They alw ays appear arbitrary to some 
extent
W hat specific details are being discussed? D efines Constraint: A forcible lim itation o f  
freedom
H ow does this translate to the com petency 
fram ew ork?
Since organizations are hierarchical, some 
elem ent m ust be present in the com petency 
m odel fram ew ork
Does a different axiom  or proposition also 
get referenced?
Com m unications, Control, Holism , M CS 
(synonym ), Self-organization and feedback
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
A ssum es that there is no other choice, and 
thus rushes past why
W hat did I learn from  this docum ent? Tightly coupled to control
W hy did I include this docum ent? Early developm ent o f  H ierarchy Theory as 
a distinct field
W as there a surprise? No
Did I see o ther areas to explore? Relationship to control
Is a new  code or codes required? No
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Sum mary: H ierarchy literature has not turned over why hierarchy develops, other than we 
(hum ans, as well as m any living creatures) appear to be w ired for it._____________________
(Bar-Y am , 2004) (Espinosa, et al., 2007) (Hornby, 2007) (M anuele, 2008) (Norton, 1990) 
(E. G. O 'N eill, O 'N eill, & N orby, 1991) (R. V. O 'N eill, 1985) (Pattee, 1973) (K. A. 
R ichardson, 2004b) (Salthe, 2004) (Salthe, 2007) (Sim on, 1962) (Sim on, 1977)
(Troncale, 2009) (Tuan, 2010) (Turchin & Daniels, 1981) (U m erez, 2001)
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Axiom : Contextual 
Proposition: Com plem entarity
Short D escription Two different perspectives or m odels about a system  will reveal 
truths regarding the system  that are neither entirely independent 
nor entirely com patible.
Detailed D escription Indeed this circum stance presents us w ith a situation concerning 
the analysis and synthesis o f  experience w hich is entirely new  in 
physics and forces us to replace the ideal o f  causality by a more 
general view -point usually term ed "com plem entarity." The 
apparently incom patible sorts o f  inform ation about the behavior 
o f  the object under exam ination w hich we get by different 
experim ental arrangem ents can clearly not be brought into 
connection w ith each other in the usual w ay, but m ay, as equally 
essential for an exhaustive account o f  all experience, be regarded 
as "com plem entary" to each other. In particular, the frustration o f 
every attem pt to analyze m ore closely the "individuality" o f  
single atom ic processes, sym bolized by the quantum  o f  action, by 
a subdivision o f  their course, is explained by the fact that each 
section in this course definable by a direct observation would 
dem and a m easuring arrangem ent w hich w ould be incom patible 
w ith the appearance o f  the uniform ities considered. (Niels Bohr, 
1937)
Inclusion Criteria disquietude o f  m any physicists and philosophers, we have m et in 
atom ic physics. The other aim  was to express the hope that the 
epistem ological attitude which had led to the clarification o f  the 
m uch sim pler physical problem s could prove itse lf helpful also in 
the discussion o f  psychological questions. In fact, the use which 
we m ake o f  words like "thought" and "feeling," or "instinct" and 
"reason" to describe psychic experiences o f  different types, 
show s the existence o f  characteristic relationships o f  
com plem entarity conditioned by the peculiarity  o f  introspection. 
A bove all, ju st the im possibility in introspection o f  sharply 
distinguishing betw een subject and object as is essential to the 
ideal o f  causality w ould seem  to provide the natural play for the 
feeling o f  free w ill.(N iels Bohr, 1937)
Exclusion Criteria Is there only one point o f  view ? If  so, there is no 
com plem entarity at work.
Typical Exem plars Initially applied to atom ic processes, Bohr sought to expand to a 
num ber o f  fields - psychology, sociology
Atypical Exem plars N ot Required
Close, but No N ot Required
Com plem entarity is dependent on at least 
two different representations o f  context,
How is the axiom  being discussed?
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creating differing w orldview s o f  the 
particular situation
H ow is it related to the proposition? It is the proposition
W hat features or principles are being 
draw n out?
The requirem ent for at least two different 
perceptions o f  reality, either at the 
epistem ological or ontological level, with 
both being "true". This gives rise for a 
desire to be able to use both view s in the 
problem  solving portion o f  the effort
W hat specific details are being discussed? N um erous occasions o f  how  
com plem entarity  started in quantum  
physics but has been expanded to other 
fields.
H ow does this translate to the com petency 
fram ew ork?
How does the com petency m odel reflect the 
ability to: 1) recognize the different 
perspectives? 2) not reject one or the other? 
3) use both truth versions (even if  they 
appear contradictory) in the solution set?
Does a different axiom  or proposition also 
get referenced?
Em ergence, autopoiesis, se lf  organization
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
Som e hidden, draw n out in later works
W hat did I learn from  this docum ent? The wide ranging use o f  the concept o f 
com plem entarity.
The still unansw ered questions o f  QD
W hy did I include this docum ent? Root docum ent
W as there a surprise? Yes - different perspectives o f  Bohr and 
H eisenberg
Did I see other areas to explore? O ther fields that have com plem entarity 
expressed - psychology, sociology
Is a new  code or codes required? No
Sum mary: C om plem entarity  expresses a fundam ental skill that appears to be required. 
A dd the research on the lack o f  certainty, and there will be m ore "truths". This seem s to 
be a required elem ent in the fram ew ork model.
(B illingsley, Taber, Riga, & N ew dick, 2012) (N iels Bohr, 1950) (N. J. Curtis, Dortm ans, 
& Ciuk, 2006) (Derry, 2005) (Em ery, 2000) (Feyerabend & M cK ay, 1958) (G oguen & 
Varela, 1979) (H olton, 1970) (Holton, 1988) (H ow ard, 2004) (Jutoran, 1994) (S. L.
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Payne, 1994) (Popper, 1967) (Sharpe, 1982) (Sharpe, 1991) (Sharpe, 2003) (Spaulding, 
1933) (U lrich, 2003) (von Stillfried, 2010) (W alach & Rom er, 2000)
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A xiom : Contextual 
Proposition: D arkness
Short D escription Each elem ent in the system  is ignorant o f  the behavior o f  the 
system  as a whole,
Detailed D escription It responds only to inform ation that is available to it locally. This 
point is vitally im portant. If  each elem ent ‘knew ’ what was 
happening to the system  as a whole, all o f  the com plexity would 
have to be present in that elem ent
Inclusion Criteria Are their elem ents o f  the system  that are incapable o f  knowing 
all the other elem ents o f  the system
Exclusion Criteria Can we describe the system  as sim ple or com plicated rather than 
com plex
Typical Exem plars Veterans Benefits assignm ent o f  rating system  
"A bolishm ent o f  W elfare as we know  it"
A typical Exem plars N ot required
Close, but No N ot required
How is the axiom  being discussed? The contextual elem ents provide the 
com plexity that contribute to the 
im possibility o f  know ing all the elem ents 
o f  the system
How is it related to the proposition? It is the definition
W hat features or principles are being 
draw n out?
How the inability to know  all the features 
o f  the system  gives rise to em ergence or 
em ergence gives rise to darkness
W hat specific details are being discussed? There is a related concept o f  
incom pressibility w hich m ight better 
describe the term s - the inability to describe 
the com plex system  in term s o f  less 
elem ents than are present - in other words, 
the com plex system  cannot be reduced
How does this translate to the com petency 
fram ew ork?
This is a key concept for the com petency 
fram ew ork, as the large trend towards 
reduction w ould be com pletely 
overw helm ed by the incom pressibility. 
This m ight also contribute to repeated 
failures due to em ergence or other 
principles
Does a different axiom  or proposition also 
get referenced?
Yes - em ergence, se lf  organization, 
purposive behavior
Does the text indicate a m issing axiom  or 
proposition that should be added?
No




W hat did I learn from  this docum ent? The term  m ay be better expressed as 
incom pressibility rather than darkness
W hy did I include this docum ent? Source D ocum ent
W as there a surprise? Yes - the relative paucity o f  m aterial - 
however, it appears to be growing
Did I see o ther areas to explore? Touches on psychology, hydrology (again), 
The concept o f  boundaries as a principles
Is a new  code or codes required? D iscinym s -  incom pressibility, ignorance
Sum mary: The relationship o f  the context drives the com plexity o f  the problem  - 
com plexity id required for darkness otherw ise the problem  is either sim ple or 
com plicated - references to Snow den like term s, but not a reference to C ynefin literature
(Cilliers, 1998) (Coburn, 2008) (Eckschlager & Stepanek, 1987) (R. Geyer, 2003) 
(G ibson, 2006) (H arrison, 2009) (M ason, 2008) (K. A. R ichardson, 2007a) (K. A. 
Richardson, C illiers, & Lissack, 2000) (K. A. Richardson, M athieson, & Cilliers, 2000) 
(K. A. R ichardson & Tait, 2010) (W alther, Kellam , Sochacka, & Radcliffe, 2011) (Yorks. 
2013)
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Axiom : Contextual 
Proposition: Holism
Short D escription The whole is not som ething additional to the parts: (Sm uts. 1926)
Detailed Description It is the parts in a definite structural arrangem ent and with mutual activities that 
constitute the whole. The structure and the activities differ in character according to 
the stage o f  developm ent o f the whole: but the w hole is just this specific structure o f 
parts with their appropriate activities and functions
Inclusion Criteria Does the feature arise only when the whole is assembled?
Exclusion Criteria Does it exist at some lower level of hierarchy
Typical Exemplars An automobile is the whole, but the parts cannot function without 
being assembled
The political process, including all the elements (donations, interest 
groups, the press, and so on)
Atypical Exemplars Not required
Close, but No Not required
How is the axiom being discussed? Context frames the system, and allows for 
holism
How is it related to the proposition? Is the proposition
What features or principles are being drawn 
out?
See references
What specific details are being discussed? See references
How does this translate to the competency 
framework?
It is clear that understanding the implications of 
holism is required for the competency model
Does a different axiom or proposition also get 
referenced?
Numerous - communication, control, 
emergence, hierarchy
Does the text indicate a missing axiom or 
proposition that should be added?
No
Are the assumptions visible or are there hidden 
assumptions?
Visible
What did I learn from this document? Creativity is actually an outcome of holism, 
and this cycle of holism giving rise to creativity 
creates larger wholes
Why did I include this document? Source
Was there a surprise? Yes, the discussion on creativity
Did I see other areas to explore? Potentially equilibrium
Is a new code or codes required? No
Summary: The mind is an organism of wholes. "The theory o f Holism thus carries the scientific 
system of experience another step further and the tries to read in the riddle of Science sill deeper 
and more ultimate concepts o f reality" (P248)
(Aristotle, 2002) (see Sachs) (Bertalanffy, 1950a) (Bertalanffy, 1950b) (Bertalanff'y. 
1953) (Franfois, 1999) (Gallagher & Appenzeller, 1999) (Jackson, 1985) (Jackson, 1990)
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(Jackson, 2000) (Jackson, 2003a) (Jackson & Keys, 1984) (Klir, 2005) (Kwa, 2002) (Latour, 
2002) (Latour, 2004) (Law, 2004) (Law, 2004b) (Law, 2008) (Law, 2009) (Law, 2011) (L. M. 
Miller, 1994) (Mulej, 2007) (Risan, 2006) (Susman & Evered, 1978) (Turnbull, 1997) (Udehn, 
2002) (Ulrich, 1993) (Urry, 2005) (Wimsatt. 1972) (Zeleny, 1987)
199
Axiom: Design
Proposition: Minimum Critical Specification
Short Description This principle has two aspects, negative and positive. The negative 
simply states that no more should be specified than is absolutely 
essential; the positive requires that we identify what is essential.
Detailed Description It is o f wide application and implies the minimum critical specification 
of tasks, the minimum critical allocation of tasks to jobs or jobs to 
roles, and the specification of objective with minimum critical 
specification of methods of obtaining them. While it may be necessary 
to be quite precise about what has to be done, it is rarely necessary to 
be precise about how it is to be done.
Inclusion Criteria Does the description provide the minimum information about how?
Exclusion Criteria Is the solution constrained by the specifications to one or few 
outcomes?
Typical Exemplars Not Required
Atypical Exemplars Not Required
Close, but No Not Required
How is the axiom being discussed? MCS is crucial to the design of any system.
How is it related to the proposition? MCS is the proposition
What features or principles are being drawn 
out?
Cherns discusses MCS at a high level, leaving 
lots for other authors
What specific details are being discussed? Cherns discusses MCS at a high level, leaving 
lots for other authors
How does this translate to the competency 
framework?
While it is translatable, Cherns provides little 
guidance. However, it appears to be an 
important part of the framework
Does a different axiom or proposition also get 
referenced?
Control, Information, Multifinality/Equifinality 
by extension of the MCS principle
Does the text indicate a missing axiom or 
proposition that should be added?
Possibly a proposition on Boundaries
Are the assumptions visible or are there 
hidden assumptions?
Assumptions are lightly touched upon.
What did I learn from this document? The expansive number of fields that MCS can 
be applied
Why did I include this document? Source
Was there a surprise? No
Did I see other areas to explore? Search for ways to know how to implement 
MCS
Is a new code or codes required? No
Summary: MCS provides a high level guidance which will require skill and experience to 
implement. Cherns does not provide a real rule set for knowing how to identify just the MCS. 
None o f the references really provides detailed guidance; they mostly echo the original guidance. 
It seems that a wider search might uncover some case studies, but this could be a fruitful area for 
research. At the same time, the Navy and the ship building industry has expressed interest in
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examining how their specifications drive the cost of ship construction... ___________________
(Aragon & Hearst, 2005) (Bjarnason, Wnuk, & Regnell, 2012) (Bostrom, 1980) (Cherns, 1976) 
(Cherns, 1987) (Dillard & Nehmer, 1990) (Dubinskas, 1993) (Harker. Eason, & Dobson, 1993) 
(Kapsali, 201 lb) (Kapsali, 201 la) (Keating, Kauffmann, & Dryer, 2001) (Mulvihill & Keith, 
1989) (Mumford, 1994) (Nerur & Balijepally, 2007) (Ngwenyama, 1993) (Noble, 2000) 
(O’Sullivan, 2002) (Robinson, 1982) (Siemieniuch & Sinclair, 2006) (Telem, 1988a) (Telem, 




Short Description Eighty percent of the objectives or outcomes are achieved with twenty 
percent o f the means. (Pareto, 1897)
Detailed Description My 1971 translation provides no insights
Inclusion Criteria Does the organization's system provide for a method to determine the 
leverage available from resources? This will help determine which are 
key resources, and which are not. This has also been a driver for 
"Business Process Improvement" and "Re-engineering the 
Corporation". The question of how much slack is required is being 
debated today. Does the organization know which resources provide 
the most leverage to business results?
Exclusion Criteria Organizations that do not determine which resources provide leverage.
Typical Exemplars Not Required
Atypical Exemplars Not Required
Close, but No Not Required
How is the axiom being discussed? The provision of resources is key in 
organization design
How is it related to the proposition? Is the proposition
What features or principles are being drawn 
out?
How to determine pricing
What specific details are being discussed? Social implications o f theory
How does this translate to the competency 
framework?
Organizations must understand how to allocate 
resources and leverage them. At the same time, 
having sufficient capacity to respond to either 
the market or other shocks is required for 
success
Does a different axiom or proposition also get 
referenced?
Yes
Does the text indicate a missing axiom or 
proposition that should be added?
No
Are the assumptions visible or are there hidden 
assumptions?
Visible
What did 1 learn from this document? Extensive discussion of early economics theory
Why did I include this document? Seminal
Was there a surprise? No
Did I see other areas to explore? Yes
Is a new code or codes required? No
Summary: The source document is very indirect, other references are required to 'translate' its 
meaning
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(Bag & Pepito, 2012) (Berliant & Fujita, 2008) (Bommier & Zuber, 2012) (Brusco, 2002) 
(Brynjolfsson, Hu, & Simester, 2011) (Carare, 2012) (Chang, 2000) (Coughlin, 1986) (Duclos, 
Makdissi, & Wodon, 2008) (Fleurbaey, Tungodden, & Chang, 2003) (Galenianos & Kircher.
2012) (Huck, Normann, & Oechssler, 2004) (Kaplow & Shavell, 2001) (Lang & Majumdar,
2004) (Lopreato & Rusher, 1983) (Mailath & Postlewaite, 2006) (Ohlendorf & Schmitz, 2012) 




Short Description Human short-term memory is incapable of recalling more than seven 
plus or minus two items. (Simon, 1974)
Detailed Description How do people reduce immense search spaces to reasonable 
proportions? Thus asks Simon in his 1974 paper, expanding on Miller's 
paper on the Magic number seven plus or minus two
Inclusion Criteria Does the system allow the decision makers to reduce what can be an 
infinite number of choices to a 'reasonable' set?
Exclusion Criteria Does the system ignore the capability limits of the decision maker?
Typical Exemplars Providing more chunks than a human can handle, as opposed to well 
designed number of alternatives
Atypical Exemplars McDonalds menu as compared to Peters Restaurant (literally over 200 
menu choices)
Close, but No
How is the axiom being discussed? The system must be designed to capitalize on 
the capacity of the decision makers. Deviance 
from this will decrement the decision makers' 
chances of making good choices
How is it related to the proposition? It is the proposition
What features or principles are being drawn 
out?
Discussion of how chunk size was developed, 
relationship to real decision making
What specific details are being discussed? Learning Time, Fixed number of chunks limit
How does this translate to the competency 
framework?
If the organization and its people do not 
recognize the chunk limit, the methods used to 
present data and decisions will likely not 
produce good decisions due to the confusion 
introduced.
Does a different axiom or proposition also get 
referenced?
Not directly
Does the text indicate a missing axiom or 
proposition that should be added?
No
Are the assumptions visible or are there hidden 
assumptions?
Reviews assumptions
What did I learn from this document? The search for 'invariants' in these relationships 
is difficult and not assured
Why did I include this document? Seminal paper
Was there a surprise? Yes - treatment of the problem as a parameter 
estimation problem rather than hypothesis 
testing paradigm - theory building rather than 
theory testing.
Did I see other areas to explore? Other invariants
Is a new code or codes required? No
Summary: Requisite Parsimony grew out of research seeking to understand cognitive processes. 
While this paper did not directly address the implications, it lays the ground work for 
understanding cognitive limits in decision making.
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(Bausch, 2010) (Bausch & Flanagan, 2013) (Broome & Fulbright, 1995) (Broome & Keever,
1989) (Alexander N Christakis, 2001) (Alexander N Christakis & Brahms, 2003) (J. P. Day, 
1975) (Laouris & Christakis, 2007) (Mar. 1996) (Matjaz, Stefan, & Vojko, 2005) (G. Miller, 





Short Description The factors that will be considered in a system design are seldom of  
equal importance. Instead, there is an underlying logic awaiting 
discovery in each system design that will reveal the saliency of these 
factors.(Boulding, 1966)
Detailed Description Not Required
Inclusion Criteria Does the organization's systems provide for a systemic (and perhaps 
systematic) way to order choices?
Exclusion Criteria Is everything equally important?
Typical Exemplars Not Required
Atypical Exemplars Not Required
Close, but No Not Required
How is the axiom being discussed? One of three ways that decisions get screwed 
up, detracting from decision making ability
How is it related to the proposition? Is the proposition
What features or principles are being drawn 
out?
Boulding focused on the spurious saliency. 
Things that are not important but attract our 
focus.
What specific details are being discussed? The squeaky wheel gets the grease, noisy and 
troublesome people get attention
How does this translate to the competency 
framework?
Can the organization and its people make 
decisions of which problems, or initiatives or 
projects are more important than others and 
then ignore the chaff to focus on what is 
important?
Does a different axiom or proposition also get 
referenced?
This text hints at requisite parsimony
Does the text indicate a missing axiom or 
proposition that should be added?
No
Are the assumptions visible or are there hidden 
assumptions?
Visible as well as his biases
What did I learn from this document? Boulding approached this from the back end - 
focusing on spurious saliency. He offered no 
prescriptions
Why did 1 include this document? Seminal paper
Was there a surprise? No
Did I see other areas to explore? Yes - ordering of decisions
Is a new code or codes required? No
Summary: Boulding’s treatment o f saliency focused on the non-salient, but leads others to look at 
saliency from the decision making perspective - there was limited literature on this topic using the 
term Requisite Saliency - there is a lot more on decision making, but I chose not to expand the net 
very far.
206
(Boulding, 1966) (Alexander N. Christakis, 2004) (Dong, 2002) (Georgiou, 2010) (Greenwood & 
Sommerville, 2011) (Hogan, 2006) (Laouris, Michaelides, & Sapio, 2008) (Laouris & Siitta- 





Short Description If a steady state is reached in an open system, it is independent of the 
initial conditions, and determined only by the system parameters, i.e. 
rates o f reaction and transport. (Bertalanffy, 1950a)
Detailed Description The open system has the capability to reach the same state by multiple 
paths, using feedback, control and other principles.
Inclusion Criteria Does the organization and its people have methods to redirect resources 
when the gap between goal and actual is growing larger? or not smaller 
fast enough?
Exclusion Criteria Organizations that act as open loops. Conditions change, but the 
actions don't and thus goals are not achieved
Typical Exemplars Most successful businesses
Atypical Exemplars Not Required
Close, but No Not Required
How is the axiom being discussed? The idea of a goal is required to even know that 
equifinality is possible, otherwise you just end 
up where you are
How is it related to the proposition? It is the proposition
What features or principles are being drawn 
out?
Control, feedback, purposive behavior, 
requisite hierarchy and several other principles
What specific details are being discussed? Mechanisms span a wide range in order for the 
organization to achieve equifinality
How does this translate to the competency 
framework?
Having people that can achieve the goal, 
despite changes in conditions (both 
endogenous and exogenous) is required for the 
organization to achieve its goals
Does a different axiom or proposition also get 
referenced?
Control, feedback, purposive behavior, 
requisite hierarchy and several other principles
Does the text indicate a missing axiom or 
proposition that should be added?
No
Are the assumptions visible or are there hidden 
assumptions?
Visible
What did I learn from this document? Wide applications o f the principle
Why did I include this document? Seminal paper
Was there a surprise? Wide applications of the principle, coupled 
with the intense discussions in some of the 
literatures
Did I see other areas to explore? Yes
Is a new code or codes required? No
Summary: Equifinality has migrated to a wide number of fields: OD, Hydrology and 
psychopathology to name three. In some it threatens the carefully constructed edifices, since it 
points to fundamental problems with the underlying theory.
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(Beauchaine, 2003) (Bergman, Andershed, & Andershed, 2009) (Beven, 2006) (Beven & Freer, 
2001) (Cicchetti & Rogosch, 1996) (Cloninger, Svrakic, & Svrakic, 1997) (Culling, 1987) (W. J. 
Curtis & Cicchetti, 2003) (Davidsson, Achtenhagen, & Naldi, 2010) (Doty, Glick, & Huber,
1993) (Drazin & Ven, 1985) (Frick & Viding, 2009) (George & Smoke, 1989) (Gresov & Drazin,
1997) (Kapsali, 201 lb) (Mantovan & Todini, 2006) (D. Miller, 1981) (D. Miller, 1987) 





Short Description Radically different end states are possible from the sam e initial conditions. 
(B uckley, 1967)
Detailed D escription Radically different end states are possible from the sam e initial conditions.
Inclusion Criteria Do the outcom es turn out differently starting from  seem ingly 
identical conditions?
Exclusion Criteria Starting from dissim ilar conditions is different - not m ultifinality
Typical Exem plars N ot Required
Atypical Exem plars N ot Required
Close, but No N ot Required
How is the axiom  being discussed? W hen attem pting to reach the goal, small, 
seem ingly unim portant differences in either 
starting conditions or along the way can 
dram atically alter the outcom e. Those small 
differences m ay be noted, but often are not 
until the untow ard outcom e occurs and the 
faultfinding begins.
How is it related to the proposition? Is proposition
W hat features or principles are being 
draw n out?
The difficulty in discerning which small 
differences will have significant im pact on 
the outcom e or end result.
W hat specific details are being discussed? How do sm all, seem ingly inconsequential, 
d ifferences result in dram atically different 
trajectories and outcom es? The concept o f  
bifurcations has also been touched upon 
discussing m ulti-finality
How does this translate to the com petency 
fram ew ork?
Sensitivity to both starting condition 
differences and small differences along the 
w ay is required to achieve desired 
outcom es when seem ingly starting singing 
initial conditions. O rganizations need 
people with the skills to discern those 
differences w hen building com petency 
m odels.
Does a different axiom  or proposition also 
get referenced?
Context also seem s to play a large role.
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there Buckley's treatm ent, as is com m on for this
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hidden assum ptions? topic, is very light and the assum ptions are 
not visible.
W hat did I learn from this docum ent? Buckley's treatm ent needs to be expanded; 
however, he uses the term  'deviation- 
am plifying transaction ' w hich seem s useful.
W as there a surprise? Yes - the lack o f  real theory o f  w hy this 
occurs
Did I see o ther areas to explore? Need to explore m ultifinality  roots o f  the 
theory.
Is a new  code or codes required? No
Sum mary: The small differences that turn into huge differences at the outcom es, and the 
tim e required to get there m ean it is hard to tell w hich small differences matter.
(B eauchaine, 2003) (Bergm an, et al., 2009) (Black, 2009) (Buckley, 1967) (C icchetti & 
Rogosch, 1996) (C loninger, et al., 1997) (W. J. Curtis & Cicchetti, 2003) (Dooley, 1999) 
(Frick & V iding, 2009) (Jokela, K arlsudd, & O stlund, 2008) (K ennedy, Chan, Fok, &
Yu, 2008) (K ruglanski, 2006) (Richters, 1997) (W arren, Franklin, & Streeter, 1998)
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Axiom : Goal 
Proposition: Purposive Behavior
Short D escription Purposeful behavior is m eant to denote that the act or behavior 
m ay be interpreted as directed to the attainm ent o f  a goal-i.e., to a 
final condition in w hich the behaving object reaches a definite 
correlation in tim e or in space w ith respect to another object or 
event. (Rosenblueth, et al., 1943)
Detailed D escription Purposeful act o f  behavior m ay be subdivided into two classes: 
"feedback" (or teleological") and "non-feedback" (or non- 
teleological). Expression feedback is used by engineers in two 
different senses. In a broad sense it m ay denote that som e o f  the 
output energy o f  an apparatus one m achine is returned as input; 
an exam ple is electrical and fire with feedback. Feedback is in 
these cases positive -  the fraction o f  the output w hich reenters 
the object has the same sign as the original input signal. Positive 
feedback adds to the input signals, it does not correct them . The 
term  feedback is also em ployed in a m ore restricted sense to 
signify that the behavior o f  an object is controlled by the m argin 
o f  error at which the object stands at a given tim e with reference 
to a relatively specific goal. The feedback is been negative, that 
is, the signals from the goal are used to restrict outputs which 
would otherwise go beyond the goal. It is this second meaning o f  
the term  feedback that is used here.
Inclusion C riteria Does the system  com pare where it is com pared to the goal and 
take action to get to get to the goal?
Exclusion Criteria Is the system  an open loop?
Typical Exem plars N ot Required
Atypical Exem plars N ot Required
Close, but No N ot Required
How is the axiom  being discussed? The idea o f  the goal is the source o f  the 
concept o f  feedback.
How is it related to the proposition? Feedback arises as a result o f  m ism atch 
betw een the current state and the goal state.
W hat features or principles are being 
draw n out?
The relationship o f  purpose and goal is 
required to understand the origin o f  
feedback.
W hat specific details are being discussed? Feedback is further subdivided betw een 
extrapolative (predictive) and non- 
extrapolative (non-predictive)
How does this translate to the com petency 
fram ew ork?
The ability to discern, use, m odify, and 
understand feedback is essential to the
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organization m eeting its goals. Thus 
com petency with feedback is a required 
elem ent o f  the com petency m odel.
Does a different axiom  or proposition also 
get referenced?
C om m unication, control, tem poral 
relationships
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
The authors lay dow n their assum ptions 
early, there do not appear to be other 
assum ptions required to reach their 
conclusions.
W hat did I learn from  this docum ent? A new  use o f  the w ord teleology, separate 
from the norm al m etaphysical use.
W hy did I include this docum ent? Sem inal docum ent
W as there a surprise? The separation betw een functional 
relationships and causality.
Did I see o ther areas to explore? No
Is a new code or codes required? No
Sum mary: purposive behavior is a result o f  organizations, people having goals and taking 
actions to attain those goals, thus arises the purposive behavior. The gap betw een the goal 
and the current state requires feedback to the system  which im plies a control system  in 
order to close the gap.
(A ckoff & Em ery, 2006) (A nsoff & Brandenburg, 1971a) (A nso ff & Brandenburg, 
1971b) (C hurchm an & A ckoff, 1950) (D eLaurentis & Callaw ay, 2004) (Em ery, 2000) 
(H ideg, 2007) (G. M. H odgson, 1991) (Laszlo, 1986) (M arken, 1990) (M ele, Pels, & 
Polese, 2010) (Pom erol, 1998) (K. A. R ichardson, 2005a) (R osenblueth, et al., 1943) 
(Stone & V eloso, 2000) (R. A. Swanson, 1999) (Tschacher & Haken, 2007) (Van 
Lam sw eerde, 2001) (V ancouver, 1996)
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Axiom : Goal 
Proposition: Satisficing
Short D escription The decision m aking process w hereby one chooses an option that 
is, while perhaps not the best, good enough. (Sim on, 1955) 
(Sim on, 1956)
Detailed D escription Broadly stated task is to replace the global rationality o f 
econom ic man with the kind o f  rational behavior that is 
com patible and access to inform ation and consultation o f 
capacities that are actually possessed by organism s, and m an in 
the kinds o f  environm ents in which organism s exist.(Sim on, 
1955)
Inclusion Criteria Do the decision-m akers com e to their decision using all 
inform ation available, or do they m ake the decision based on a 
fraction o f  the know ledge available.
Exclusion Criteria Som e decision-support processes enable exhaustive exam ination 
o f  the alternatives. The decision w ould presum ably be an optim al 
rather than satisficing.
Typical Exem plars Not Required
Atypical Exem plars N ot Required
Close, but No N ot Required
How is the axiom  being discussed? The organization has goals which require 
decision-m aking to achieve. The decisions 
concern allocation o f  resources schedules 
people and use o f  tim e.
How is it related to the proposition? The process to reach those decisions can 
attem pt to be exhaustive, "m axim ization" 
or it can use sufficient inform ation to m ake 
the best decision possible based on that 
lim ited data set.
W hat features or principles are being 
draw n out?
How satisficing is different from 
optim ization, How satisficing may increase 
the robustness or reduce the fragility o f  the 
organization.
W hat specific details are being discussed? Use o f  satisficing to develop decision 
m aking skills
How does this translate to the com petency 
fram ew ork?
Decision m akers can use satisficing to their 
advantage when design and leading an 
organization
Does a different axiom  or proposition also 
get referenced?
Viability, em ergence
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
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Are the assum ptions visible or are there 
hidden assum ptions?
M ostly visible
W hat did I learn from  this docum ent? See sum m ary
W hy did I include this docum ent? Seminal
W as there a surprise? No
Did I see o ther areas to explore? Bounded rationality
Is a new code or codes required? No
Sum mary: Satisficing is an effective proposition to im prove the stability, as well as 
reduce the fragility o f  an organization
(Checkland, 1985) (R. H. Day, 1984) (D iM ario, Boardm an, & Sauser, 2009) (Gregor, 
2006) (H abbershon, W illiam s, & M acM illan, 2003) (H evner, M arch, Park, & Ram, 2004) 
(H ollnagel, 2000) (Louvieris, G regoriades, & Garn, 2010) (M arch, 1978) (M arczyk,
2000) (M atsuda & Takatsu, 1979) (Nixon. 1993) (Pom erol, 2001) (Sakaw a & Yano,
1990) (Siem ens, 2005) (S im on, 1979)
215
Axiom : Goal 
Proposition: V iability
Short D escription A function o f  balance m ust be m aintained along two dim ensions: 
(1) autonom y o f  subsystem  versus integration and (2) stability 
versus adaptation. (Beer, 1979)
Detailed D escription D iscussion o f  the autonom y and integration on page 202. 
Integration - the m inim al intervention that is consistent with 
cohesiveness w ithin the purposes o f  the viable system . 
Purposes are not objective properties.
D iscussion o f  stability and adaptation w ithin the context o f  
relaxation tim e on page 390. A daptation m eans learning, a 
requirem ent for continued viability
Inclusion Criteria Does the organization contain the required elem ents (System  1, 
2, 3, 3*. 4, 5) and are they in necessary balance?
Exclusion Criteria Does the organization lack a particular elem ent or is one so 
pow erful it dom inates to the detrim ent o f  the organization?
Typical Exem plars Typical m ilitary hierarchy o f  com m ands, m any large businesses
A typical Exem plars Not Required
Close, but No N ot Required
H ow is the axiom  being discussed? Inherent in any viable system  is the goal to 
survive. This can m ean m ore that survival 
in som e low state, but can include m ore 
robust interpretations o f  'survive'
How is it related to the proposition? The very continued existence o f  the 
organization (system ) dem onstrates its 
viability.
W hat features or principles are being 
drawn out?
The requirem ents for the entirety o f  the 
elem ents to be present, otherw ise the 
organization struggles and may end
W hat specific details are being discussed? W hat are the required elem ents for an 
organization to continue to exist, but really 
m ore than survive, to thrive?
How does this translate to the com petency 
fram ew ork?
H ow  does the organization deal with the 
hum an tendency to concentrate pow er and 
follow  the m axim  " if a little o f  som ething is 
good, then a lot o f  som ething is better"?
Does a different axiom  or proposition also 
get referenced?
Recursion, relaxation tim e, com m unication, 
control, redundancy
Does the text indicate a m issing axiom  or 
proposition that should be added?
No




W hat did I learn from  this docum ent? The them e o f  balance is reoccurring
W hy did I include this docum ent? Seminal
W as there a surprise? No
Did I see o ther areas to explore? M any
Is a new  code or codes required? No
Sum mary: There are m any elem ents requirec 
m ust be at the appropriate level for the partic 
This is different from  balanced, which was a 
change over tim e as the environm ent and the
for an organization to be viable, and they 
ular challenges in front o f  the organization, 
a earlier perspective. And the levels m ust 
personnel change.
(A ulin-A hm avaara, 1987) (Barile & Polese, 2010) (Beer, 1994) (Beer, 2002) (Brew is, 
2004) (Colm an, Han, Colm an, & Han, 2005) (D aft & W iginton, 1979) (De Vries, 2008) 
(Foerster, 1981) (G ershenson, 2006) (Jarvinen, 2000) (K lein, 2008) (K oskela, 2011) 
(K oskela & H ow ell, 2002) (K oskela & K agioglou, 2005) (K oskela, et al., 2009) (M arkus 
Schw aninger, 1997) (M arkus Schwaninger, 2006) (Stokes, 2004) (Stokes, 2006) 
(Troncale, 2006)
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Axiom : Inform ation
Proposition: Inform ation Redundancy
Short D escription The num ber o f  bits used to transm it a m essage m inus the num ber 
o f  bits o f  actual inform ation in the m essage.
Detailed D escription How do m ultiple, sim ultaneously present cognitive structures 
influence the representation and recall o f  social inform ation?
In an em pirical study exam ining both free and cued recall, we 
found the variable inform ation redundancy to influence both the 
organization and accuracy o f  subjects’ recollections o f  trait- 
related behaviors. Redundancy w as defined in term s o f  the 
degree o f  person/trait overlap in a social inform ation ensem ble. 
Som e evidence indicated that this effect is attributable to an 
increase in the discrim inability o f  the organizational structures 
during encoding.
Inclusion Criteria To others, redundancy "im plies an over determ ination o f  
m eaning" (M eier, 1962, p. 123) or "is the repetition o f  a signal" 
(Sm ith, 1966, p. 365); the form er branches into sem antics, and 
the latter is obviously an over-sim plification.
Exclusion Criteria Not Required
Typical Exem plars N ot Required
Atypical Exem plars Not Required
Close, but No N ot Required
How is the axiom  being discussed? Relationship o f  redundancy to social 
environm ent, allow ing discrim ination o f  
characteristics and retention o f  knowledge
How is it related to the proposition? D irectly discusses the role o f  redundancy in 
im proving inform ation gain
W hat features or principles are being 
draw n out?
As W eaver says, "redundancy generally. . . 
is the fraction o f  the structure o f  the 
m essage w hich is determ ined not by the 
free choice o f  the sender, but rather by the 
accepted statistical rules governing the use 
o f  the sym bols in question" (Shannon & 
W eaver, 1949, p. 104).
W hat specific details are being discussed? The theory o f  com m unications at the very 
lowest level, in term s o f  binary digits (bits)
How does this translate to the com petency 
fram ew ork?
The requirem ent to have successful 
com m unications w ould seem  to be a 
fundam ental requirem ent for com petency. 
All three levels noted by Shannon and 
W eaver appear to apply.
218
Does a different axiom  or proposition also 
get referenced?
Not directly - som e discussions o f  the 
m axim um  rate and entropy appear to 
approach the B ohr concepts o f  
com plem entarity, but they are not discussed 
directly.
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
The assum ptions appear visible, and as the 
m odels are expanded to include noise and 
error checking, they becom e m ore visible.
W hat did I learn from this docum ent? Fascinating discussion o f  the theoretical 
underpinnings o f  m odem  com m unications 
theory. O ne can see extensions from the 
w iring/fiber/radio w aves that Shannon was 
concerned w ith to spoken and written 
com m unications that W eaver discussed.
W hy did I include this docum ent? Source reference
Was there a surprise? No.
Did I see o ther areas to explore? Yes - need to explore the role in personal 
interactions. This is a key elem ent o f  the 
fram ework.
Is a new  code or codes required? No
Sum mary: This proposition focuses on the 'extra' inform ation that is required in 
com m unications. W ithout redundancy, there is no error checking, and no feedback 
m echanism . This proposition  has been grabbed by a w ide variety o f  fields, particularly 
psychology to help explain  hum an interactions, such as initial im pression form ation.
(Paul A nderson, 1997) (Cafferty, DeNisi, & W illiam s, 1986) (Checkland & Holwell,
1998) (Eckschlager & Stepanek, 1987) (Foste & Botero, 2012) (G arner, 1970) (Hsia, 
1977) (Iivari & H irschheim , 1996) (Iivari, et al., 1998) (Jaeger, 2010) (K ahnem an & 
Tversky, 1972) (Lassw ell, 1948) (M ercier & Sperber, 2009) (M ercier & Sperber, 2011) 
(M ukati, 2011) (Partridge, 1981) (Pask, Scott, & K allikourdis, 1973) (Pryor, Kott, & 
Bovee, 1984) (R osser Jr, 2010) (Sedikides & Ostrom , 1988) (Sperber et al., 2010)
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(Tversky & K ahnem an, 1971) (Tversky & Kahnem an, 1974) (W eaver, 1948) (Yandell, 
1982)
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Axiom : Inform ation
Proposition: Redundancy o f  Potential Com m and
Short D escription "It is a redundancy o f  potential com m and w herein knowledge 
constitutes authority."
D etailed D escription “ .. the actual control passes from  m inute to m inute from  ship to 
ship, according to which know  o f  com m unication has then the 
critical inform ation to com m it the fleet to action. This is neither 
the decentralized com m and proposed for arm ies, nor a fixed 
structure o f  com m and o f  any rigid sort. It is a redundancy o f  
potential com m and wherein know ledge constitutes authority."
Inclusion C riteria Does the organization have the ability to 'pass com m and' to the 
person or unit that has the know ledge to m ake the decision?
Exclusion Criteria E ither very hierarchical or disjointed organizations are to be 
excluded. The hierarchical since the decision m ust be passed 'up' 
to be m ade, and the disjoint since the decision may be m ade 
low er down, but this is by accident, not design.
Typical Exem plars A netw orked fleet o f  ships, N ordstrom ’s sales floor personnel
Atypical Exem plars N ot Required
Close, but No N ot Required
H ow is the axiom  being discussed? Inform ation is the core o f  the discussion
H ow is it related to the proposition? The ability to shift decision-m aking to the 
'appropriate' entity is discussed.
W hat features or principles are being 
draw n out?
W hat are the requirem ents to be able to 
have RPC? W hat m ust be built into the 
system  to accom plish this?
W hat specific details are being discussed? The concept o f  a reticulum  which is a very 
com plex m any to m any connection
How does this translate to the com petency 
fram ew ork?
The ability to d istribute the decision 
m aking capability  to the appropriate level 
allow s speed, responsiveness and 
engagem ent.
Does a different axiom  or proposition also 
get referenced?
Redundancy
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
Som ewhat visible
W hat did I learn from this docum ent? A pplication o f  RPC extends beyond formal 
netw orks
Why did I include this docum ent? Sem inal docum ent
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W as there a surprise? No - but extends to M CS
Did I see other areas to explore? How does this get done w ell? W hat other 
elem ents are required to perm it this to 
exist?
Is a new  code or codes required? No
Sum mary: The ability to distribute the decision m aking capability  to the appropriate level 
allow s speed, responsiveness and engagem ent, w hich are good things. This principle 
needs to be coupled w ith M CS to be effective.
(M ichael A. A rbib, 1971) (M ichael A. Arbib, 1972) (M ichael A. A rbib, 2000) (Beer, 
2002) (Beer, 2004) (Espejo, 2004) (H usbands & Holland, 2012) (M cC ulloch, 1959) 
(M itterauer & Kopp, 2003) (Nonaka, 1994) (E. G. O 'N eill, et al., 1991) (P iccinini, 2004) 
(K. A. R ichardson, Cilliers, et al„ 2000) (Scott, 2007) (Srinivasan, 1974)
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Axiom : Operational 
Proposition: Dynam ic equilibrium
Short D escription For a system  to be in a state o f  equilibrium , all subsystem s m ust 
be in equilibrium . All subsystem s being in a state o f  equilibrium , 
the system  m ust be in equilibrium .
Detailed D escription D 'A lem bert advanced this idea as an extension to dynam ics from 
statics. It has been extended by m any authors. Bertalanffy 
extended the idea to open system s, w hich m aintain equilibrium  in 
the face o f  m ass, energy and inform ation flows across their 
boundaries
Inclusion Criteria Does the system  attem pt to m aintain equilibrium  in the face o f  
disruptions?
Exclusion C riteria N ot Required
Typical Exem plars Not Required
Atypical Exem plars Not Required
Close, but No N ot Required
How is the axiom  being discussed? The action o f  m aintaining equilibrium  
requires operations o f  som e sort
How is it related to the proposition?
W hat features or principles are being 
draw n out?
W hat specific details are being discussed? The large variety o f
m echanism s/conversions that a system  will 
develop and use to m aintain equilibrium .
How does this translate to the com petency 
fram ew ork?
M ost system s will attem pt to m aintain 
equilibrium ; som e m ay have the concept o f 
a trajectory that they w ant to be on 
(hom eorhesis). W hat skills are required to 
accom plish that goal(s)
Does a different axiom  or proposition also 
get referenced?
H om eostasis, hom eorhesis, viability, 
suboptim ization, self-organization
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
V isible
W hat did I learn from  this docum ent? Bertalanffy was an early trigger for this 
research
W hy did I include this docum ent? Core
W as there a surprise? No
Did I see other areas to explore? Yes
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Is a new code or codes required?____________No
Sum mary: D ynam ic equilibrium  is m ore expansive in the "open System " perspective than 
in the D 'A lm bert's exposition. Bertalanffy's perspective is m ore useful to the fram ework 
as it is m ore appropriate for an open system. _______________________ ____________
(A ronow itz, 1981) (A shm os & Huber, 1987) (Bailey, 1984) (Bertalanffy, 1951) (C olin & 
Crawford, 2000) (Forrest, 2004) (Forrest, 2006) (Fraser, 1985b) (Fraser, 1985a) (Fraser, 
1990) (Jentoft, Son, & Bjorkan, 2007) (Johnson, et al., 1964) (K ast & Rosenzw eig, 1972) 
(Levins, 1998) (Liu et al., 2007) (M aria & Dias, 1999) (M artin, 2001) (M einig, 1979) 
(N ickerson & Zenger, 2002) (J. R. Thom pson, Baggett, W ojciechow ski, & W illiam s, 
2006) (Troncale, 1978) (Young, 1970)
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Axiom : O perational 
Proposition: H om eorhesis
Short D escription The concept encom passing dynam ical system s which return to a 
trajectory, as opposed to system s w hich return to a particular 
state, which is term ed hom eostasis.
Detailed D escription Not Required
Inclusion Criteria Is the discussion about a dynam ical or static system ? Is there a 
disturbance that pushes it o ff  the trajectory and does it return?
Exclusion Criteria Static? N o return, no flow?
Typical Exem plars Fetal developm ent, epigenetics
Atypical Exem plars Crim inal recidivism ?
Close, but No Not Required
How is the axiom  being discussed? Discussion o f  D N A as 'settled upon' as the 
unreactive m em ory, w hilst RN A is the 
active decoder and creator o f  enzymes.
How is it related to the proposition? Fundam ental behavior o f  a system  to 
achieve operationality
W hat features or principles are being 
draw n out?
The response o f  the system  to external 
changes
W hat specific details are being discussed? specific exam ples - antibody system 
developm ent; London sparrow s response to 
change from horse dung to autos
How does this translate to the com petency 
fram ew ork?
M ust there be a com petency elem ent that 
reflects the requirem ent to be able to 
respond to exogenous changes?
Does a different axiom  or proposition also 
get referenced?
included relaxation tim e, hierarchy, 
feedback, com plem entarity  and inform ation 
theory
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
M ostly visible
W hat did I learn from  this docum ent? (W addington, 1968)- included relaxation 
tim e, hierarchy, feedback, com plem entarity 
and inform ation theory - The direct 
connections to o ther principles were 
exciting.
W hy did I include this docum ent? Fundam ental discussion o f  the concept o f  
hom eorhesis
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W as there a surprise? shortness o f  discussion
Did 1 see o ther areas to explore? Note: H O M EO R H ESIS is not in either the 
OED or the M erriam  W ebster dictionary 
Yes - coupling w ith relaxation time. 
Concept o f  Dynam ic equilibrium
Is a new  code or codes required? Yes - use current term
Sum mary: W hat trajectory is a system  on? Does it get bum ped o ff  that trajectory and 
have the capability to return to the original? W hat if  the new  trajectory is better? O r faster 
to get to the goals?
(Baum an & Currie, 1980) (Burgelm an, 1983) (P. Corning, 2002) (T. A. Day, 2005) 
(Dubov, 2007) (G ruber, 1982) (Hahlw eg, 1991) (Hall, 1992) (H eslop-H arrison, 1959) 
(Ho & Saunders, 1979) (S. Hoffm ann, 1995) (Hyland, 2013) (K ilburg, 1976) (M cEw en 
& W ingfield, 2010) (Patten, 2004) (Pearson & M cLaren, 1977) (Sterling, 2004) 
(Sterling, 2012) (B. L. Thom pson & Levitt, 2010) (W oodcock, 1978) (N O T A vailable - 
not used) (W addington, 1977a) (W addington, 1968) (W addington, 1977b)
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A xiom : O perational 
Proposition: H om eostasis
Short D escription The property o f  an open system  to regulate its internal 
environm ent so as to m aintain a stable condition, by m eans o f 
m ultiple dynam ic equilibrium  adjustm ents controlled by 
interrelated regulation m echanism s.
Detailed D escription
Inclusion C riteria Does the system  return to a prior equilibrium  state after an 
external shock to the system ?
Exclusion Criteria If  it follows a trajectory to a new  stable state, this would be 
hom eorhesis
Typical Exem plars Living creatures, hum an system s
Atypical Exem plars N ot Required
Close, but No Not Required
How is the axiom  being discussed?
How is it related to the proposition?
W hat features or principles are being 
draw n out?
How does the system  respond to the 
shock/stim ulus? W hat m echanism s are 
available? Extended discussion o f  various 
cell param eters (O 2 , sugars, carbohydrates, 
proteins) (W . C annon, 1929)
W hat specific details are being discussed? Cannon was focused on the 
cellular/organism  with som e extension 
beyond the living organism .
How does this translate to the com petency 
fram ew ork?
The organization will have a w ide variety 
o f  param eters to m easure 'being in 
equilibrium '. H aving a m ethod to determ ine 
which are the correct ones, w hich ones 
actually cause conflict w hen trying to 
respond to a shock, and so on.
Does a different axiom  or proposition also 
get referenced?
Yes
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
Visible
W hat did I learn from  this docum ent? The detailed study by Cannon o f  the cell, 
with the extension to other organism ic like 
system s
W hy did I include this docum ent? Sem inal article
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W as there a surprise? D esire to separate hom eostasis from 
equilibrium
Did I see o ther areas to explore? M any
Is a new code or codes required? No
Sum mary: H om eostasis has served as a foundation for m any hum an and social system s. It 
both helps and hurts (w hen they actually need to change but can't/don't) organizations.
(Abel, 2009) (Ball, 1978) (W. Cannon, 1929) (W. B. Cannon, 1932) (Cariani, 2009) 
(D ow ning, 2012) (H ouston, 1999) (Izquierdo, Harvey, & Beer, 2008) (M cEw en & 
W ingfield, 2010) (M cFarland-W ilson, 2010) (M ontgom ery, H endricks, & Bradley, 2001) 
(Shrivastava, Sonpar, & Pazzaglia, 2009) (Sterling, 2004) (Sterling, 2012) (B. L. 
Thom pson & Levitt, 2010) (Tolley, 1994) (Upton, 2011) (V alente, 2010) (W einstein & 
Shuck, 2011) (Y olles, 2009)
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Axiom: O perational 
Proposition: Redundancy
Short D escription M eans o f  increasing both the safety and reliability o f  system s by 
providing superfluous or excess resources.
Detailed D escription Consideration principle redundancy (use one m ore than one 
principle to provide redundancy), as well as redundancy o f  Parts 
and Redundancy o f  functions w hen discussing organizations 
(Pahl, et al., 2011)
Inclusion C riteria Is there m ore than one 'thing' to provide the sam e function?
Exclusion Criteria Is there a lack o f  overlap?
Typical Exem plars M ultiple engines, different safety m echanism s (valves and 
diaphragm ),
Atypical Exem plars N ot Required
Close, but No N ot Required
How is the axiom  being discussed? Continued operation o f  the system  in the 
face if  unreliable com ponents is the goal
How is it related to the proposition?
W hat features or principles are being draw n 
out?
Different perspectives - principles, parts, 
functions.
W hat specific details are being discussed? See Pahl
How does this translate to  the com petency 
fram ew ork?
H ow  does the organization deal with 
stress? what happens when som eone is 
m issing? or som e piece o f  equipm ent?
Does a different axiom  or proposition also 
get referenced?
RPC, Inform ation Redundancy, feedback, 
recursion
Does the text indicate a m issing axiom  or 
proposition that should be added?
Tem poral A spects
Are the assum ptions visible or are there 
hidden assum ptions?
A ssum ptions not very obvious in Pahl
W hat did I learn from  this docum ent? Principle Redundancy concept
W hy did I include this docum ent? Sem inal paper
W as there a surprise? Principle R edundancy
Did I see other areas to explore? No
Is a new  code or codes required? Tem poral A spects
Summary: R edundancy is required in the face o f  unreliability if  the system  is going to 
rem ain functioning. There is a tradeoff, since the redundant com ponents m ay not provide 
value when the system  is actually w orking w ithout them  in place o f  the prim ary 
com ponents
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(Barnes, 1968) (Bjork, 1975) (M uller, 1992) (Newig, G unther, & Pahl-W ostl, 2009) 
(Newig, G unther. & Pahl-W ostl, 2010) (Pahl-W ostl, 2009) (K. A. R ichardson, 2004b, 
2005b) (Streeter, 1992) (U lanow icz, 2001) (U lanow icz, 2003)
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Axiom : Operational 
Proposition: Relaxation Tim e
Short D escription “system  stability is possible only if  the system ’s 
relaxation tim e is shorter than the m ean tim e (Skyttner)
Detailed D escription Stability near an equilibrium  state, where resistance to 
disturbance and speed o f  return to the equilibrium  are used to 
m easure the property. The system ’s equilibrium  state is shorter 
than the m ean tim e betw een disturbances.
Inclusion Criteria Is there a return o f  the system  to som e equilibrium  after the 
shock?
Exclusion C riteria System  does not return to equilibrium  state
Typical Exem plars Not Required
Atypical Exem plars N ot Required
Close, but No N ot Required
How is the axiom  being discussed? The proposition o f  relaxation tim e is a 
critical d iscrim inator w hen m aking 
decisions about how  to operate the system
H ow is it related to the proposition? It is the proposition
W hat features or principles are being drawn 
out?
Control, Em ergence
W hat specific details are being discussed? How does the decision m aking affect the 
injection o f  shocks?
H ow does this translate to the com petency 
fram ew ork?
An organization may need the capability to 
introduce shocks at tim e sequences longer 
than the relaxation tim e; otherw ise the 
m em bers go into chaos. This is only 
effective for endogenous im pulses
Does a different axiom  or proposition also 
get referenced?
Dynam ic Equilibrium
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
Visible
W hat did I learn from  this docum ent? How to consider relaxation tim e on a 
broader sense than previously thought o f
W hy did I include this docum ent? Sem inal paper
W as there a surprise? No
Did I see other areas to explore? Yes
Is a new  code or codes required? No
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Sum mary: R elaxation tim e m ight be an im portant idea w hen designing organizational 
changes. H ow ever, the flip side m ight also be exam ined: how  does one reduce the 
Relaxation T im e or m ake it very small so that continuous change can be accom m odated? 
This w ould enable robustness against exogenous shocks._______________________________
(Batty, 1972) (C eccatto  & Huberm an, 1989) (Chandler, et al., 1958) (Franksen, 1969a) 
(Franksen, 1969b) (Franksen, 1969c) (G intis, 2007) (Grush, 2006) (Iberall & W hite, 
1988) (L in & K ahn, 1977) (M orse, 1955) (Rhoades, 1985) (K. A. R ichardson, 2005b) 
(W hitt, 1983) (Y am am ura & Tsuji, 1987)
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Axiom : O perational 
Proposition: Self-organization
Short D escription The spontaneous em ergence o f  order out o f  the local interactions 
betw een initially independent com ponents. (Ashby, 1947) Ashby 
actually wrote "a spontaneous change o f  organization will occur 
if  one o f  the variables is a step-function o f  the time."
Detailed D escription Assum ptions include: some, real m aterial dynam ic system  which 
we can exam ine objectively, and w hose variables can be 
specified num erically. The "Configuration" o f  the system  is 
defined as the set o f  num bers which are the values o f  the 
variables. The "Behavior" o f  the system  is specified by the 
successive configurations w ith the tim e-intervals betw een them. 
The system  is subject to experim ental control and know ledge o f  a 
configuration o f  the system  is sufficient to specify its subsequent 
behavior. (Ashby, 1947)
Inclusion C riteria If  the system  m eets the above definition and assum ptions it is 
self-organizing
Exclusion Criteria O therw ise, it's not.
Typical Exem plars Not Required
Atypical Exem plars N ot Required
Close, but N o N ot Required
EIow is the axiom  being discussed? Not
How is it related to the proposition? It is the proposition
W hat features or principles are being 
drawn out?
For an absolute system , the relationship 
betw een the elem ents defines the ability to 
change w hen one elem ent is changed.
W hat specific details are being discussed? N ot Required
How does this translate to the com petency 
fram ew ork?
How does the organization take advantage 
o f  self-organization? How does the 
organization prevent self-organization from 
ripping it apart?
Does a different axiom  or proposition also 
get referenced?
No
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
A ssum es an understanding o f  absolute 
system s
W hat did I learn from  this docum ent? W hat Ashby said and w hat we said he said 
are two different things
W hy did I include this docum ent? Seminal docum ent
233
W as there a surprise? The use o f  'organizational closure'
Did I see other areas to explore? The use o f  'organizational closure'
Is a new  code or codes required? M aybe - see organizational closure
Sum mary: The tendency for self-organization to arise is not yet well understood, and thus 
is m ore controlled by pragm atic approaches. Som e science is developing how  to create 
conditions for self-organization that is favorable to the larger organization.
(Abel, 2009) (B arrett, 2012) (Bjork, 1975) (Espinosa, et al., 2007) (H ouston, 1999) (R. 
Kay, 2002) (K otter & Schlesinger, 1979) (M ttller, 1997) (Pask, 1964) (Pask, 1981) 
(Phillips. 1999) (R. C. R ichardson, 2001) (Rouse, 2003) (Sahal, 1979) (N O T Available - 
not used) (Sahal, 1983) (M . Shannon, 2002) (Snowden, 2005) (D. Sw anson et al., 2010) 
(Sw enson, 1997) (Sw enson, 2000) (Turner, 2008) (Zexian, 2007) (Z im m erm an & Hurst, 
1993)
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Axiom : Operational 
Proposition: Suboptim ization
Short D escription If  each subsystem , regarded separately, is m ade to operate with 
m axim um  efficiency, the system  as a w hole will not operate with 
utm ost efficiency. (H itch, 1953)
Detailed D escription N ot Required
Inclusion Criteria W henever a low er level hierarchical unit elects to develop and 
execute actions that im prove its local perform ance, but there is 
degradation o f  the overall system  perform ance. If  the 
im provem ent is "approved" by higher levels but still degrades 
perform ance o f  the entire system , this is still Suboptim ization.
Exclusion C riteria A ctions that im prove the entire system  perform ance.
Typical Exem plars N ot Required
Atypical Exem plars N ot Required
Close, but No N ot Required
How is the axiom  being discussed? Suboptim ization arose from  an 
understanding o f  the operational effects.
How is it related to the proposition? It is the proposition
W hat features or principles are being 
draw n out?
Relations betw een m ilitary operations and 
econom ics.
W hat specific details are being discussed? How to express problem s in term s o f  
stating conceptual fram ew orks and then 
turning them  into analysis. The use o f 
requirem ents as an intervening model to try 
to get to the constraints.
How does this translate to the com petency 
fram ew ork?
O rganizations need to be able to use their 
resources (M 5I) effectively to operate and 
be viable. H aving skills to either prevent 
suboptim ization (or to use it for advantage 
o f  the entire business) is a crucial 
com petence
Does a different axiom  or proposition also 
get referenced?
Control, hierarchy, PN F, viability
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
A ssum ptions appear to be exam ined
W hat did I learn from this docum ent? Interesting discussion o f  pitfalls - 
authorititis, m echanitis. This is also a 
precursor for A cko ff concerns with OR
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W hy did I include this docum ent? Sem inal
W as there a surprise? The concept o f  the "second-best" as a better 
solution
Did I see o ther areas to explore? Yes
Is a new  code or codes required? No
Sum mary: H itch provides a detailed view  o f  how  to m ove forw ard to reduce 
suboptim ization, but also how  to im prove decision-m aking in general.
(Arthur, 1969) (Carroll, 1965) (Checkland, 1985) (Erstrom , 2010) (G eorgantzas & 
R itchie-D unham , 2003) (H ellstrom , Lifvergren, & Quist, 2010) (H itch, 1958) (Hoffm an, 
1959) (Jenkins, 1972) (Jonbrink et al„ 2012) (Kirby, 2003) (M atthew s, 2008) (M elese, 
2009) (M elese, 2010) (M. J. M iller, Pulgar-V idal, & Ferrin, 2002) (K. A. R ichardson, 
2005b) (R idgw ay, 1956) (Thom as & W illiam s, 2009) (L. W illiam s & Thom as, 2009)
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Axiom : V iability 
Proposition: C ircular Causality
Short D escription An effect becom es a causative factor for future effects, 
influencing them  in a m anner particularly  subtle, variable, 
flexible, and o f  an endless num ber o f  possibilities. (Korzybski, 
1958)
Detailed D escription TH E aspects o f  ecology to be considered regard prim arily the 
study o f  the conditions under w hich groups o f  organism s exist. 
Such groups m ay be acted upon by their environm ent, and they 
m ay react upon it. I f  a set o f  properties in either system  changes 
in such a way that the action o f  the first system  on the second 
changes, this m ay cause changes in properties o f  the second 
system  which alter the m ode o f  action o f  the second system  on 
the first. C ircular causal paths can be established in this manner. 
(H utchinson, 1948)
Inclusion Criteria Do the effects o f  one com ponent change another that then 
reflects back to the original and so on?
Are the loops longer? DO they have m ore than two com ponents 
in the loop?
Exclusion C riteria Cases where there is no apparent connection from  the affected 
system  back to the affecting system
Typical Exem plars H unter-prey populations;
Atypical Exem plars N ot Required
Close, but No Not Required
How is the axiom  being discussed? Circular causality  m ay be required for 
system  viability or it m ay threaten system 
viability. U nderstanding w hich condition 
obtains is necessary.
How is it related to the proposition? C ircular causality  is the proposition.
W hat features or principles are being 
draw n out?
There are two perspectives: 
the first is the tem poral relationship where 
som ething that happens now  will affect 
another system  com ponent in the future and 
that com ponent w ill in turn com e back and 
affect the system  com ponent that started the 
circle. H ow ever, the starting point can be 
very hard to discern.
The second prospective, has less tem poral 
relationship, and is m ore related to the 
concept o f  feedback w here there is an 
elem ent o f  control.
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W hat specific details are being discussed? The tem poral relationship was a focus o f  
the early exam ination o f  circular causality. 
It drove m uch o f  the reason for the M acy 
conferences.
H ow does this translate to the com petency 
fram ew ork?
W ith respect to com petencies, the key is to 
first be able to recognize a circular causal 
chain, then to understand how  to m odify 
the chain w hether it is a virtuous circle 
were vicious loop.
Does a different axiom  or proposition also 
get referenced?
Feedback, control, tem poral relationship, 
com m unication,
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
Korzybski m akes significant efforts to 
expose his assum ptions and his logic...
W hat did I learn from  this docum ent? The different perspectives o f  circular 
causality and potential different m eanings 
im puted to the term.
W as there a surprise? Yes. The topic o f  general sem antics was 
new and w orth exploring at a later time.
Did 1 see o ther areas to explore? Gen. sem antics
Is a new  code or codes required? No
Sum mary: circular causality  is a key proposition when dealing w ith com plex system s for 
system  o f  system s. The num erous loops form ed by interconnections, m any o f  which are 
invisible, m akes understanding the system  a challenge. It is one o f  the reasons why 
experim enting is required to expose those hidden loops and relationships. Exposing those 
hidden relationships will hopefully reduce the probability o f  failure w hen attem pting to 
im prove the perform ance o f  a com plex system.
(A chinstein, 1962) (A chinstein, 1963) (A chinstein, 1990a) (A chinstein, 1990b) 
(A chinstein, 1992) (A chinstein, 1994) (A nglin, 1981) (Chapanis, 1951) (Cox, 1992) 
(Cronin, et al., 1991) (D exter, 1939) (Foerster, 1981) (G ranger, 1988) (H ayakaw a, 1943) 
(S. H. H odgson, 1879) (H utchinson, 1948) (Jutoran, 1994) (J. Kay, 2011) (Gerald 
M idgley, 2003) (M ontagnini, 2007) (M ontagnini, 2008) (M arkus Schw aninger, 2004) 
(Scott, 2004) (von Foerster, M ead, & Teuber, 1953)
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Axiom : Viability 
Proposition: Feedback
Short D escription All purposeful behavior may be considered to require negative 
feed-back. If  a goal is to be attained, som e signals from  the goal 
are necessary at some tim e to direct the behavior.(R osenblueth, et 
al., 1943)
Detailed D escription This control o f  the m achine on the basis o f  its actual perform ance 
rather than its expected perform ance is know n as feedback, 
involves sensory m em bers w ho are actuated by m otor m em bers 
and perform  the function o f  telltales or m onitors -  that is, o f  
elem ents which indicated perform ance. It is a function o f  these 
m echanism s to control the m echanical tendency toward 
disorganization: in other words, to produce a tem porary local 
reversal o f  the normal direction o f  entropy.(W iener, 1988, pp. 24- 
25)
Inclusion Criteria Is there a signal that is being used to m odify the perform ance o f  
the system ? Does the signal com e from  or is it sensed by some 
com ponent o f  the system ? The feedback can either dam p or 
excite system  perform ance in w hich case is either negative or 
positive feedback.
Exclusion C riteria Is there an open loop? M eaning either the system  had no 
provision for the sensing routing or use o f  the signal based on its 
perform ance, or the signal path is som ehow  broken, attenuated, 
or has otherw ise failed.
Typical Exem plars D riving a car, steering an airplane or boat, all o f  w hich have a 
hum an in the loop providing feedback. A utom atic system s can 
also provide feedback, so the car can be on cruise control or 
autopilot can be used for the airplane or boat. Sim ilar concepts 
can be used in hum an activity system s.
Atypical Exem plars N ot Required
Close, but No N ot Required
How is the axiom  being discussed? V iability im plies the presence o f  a goal, 
which can only be reached by corrections 
betw een the current state and that goal state 
being m ade via the m echanism  o f  feedback.
How is it related to the proposition? Is the proposition
W hat features or principles are being 
draw n out?
W iener, and others, described num erous 
exam ples o f  both negative and positive 
feedback. Initially the focus was on 
m echanical system s like anti-aircraft guns, 
and then expanded to a larger m echanical 
system s but the use o f  the proposition in 
hum an system s w as unavoidable.
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W hat specific details are being discussed?
How does this translate to the com petency 
fram ew ork?
In order for an organization to achieve its 
goals, and rem ain viable, its m em bers m ust 
be able to discern the presence or lack o f  
feedback in the system s w ithin im pacting 
the organization. They m ust also 
understand how  to correct problem s in 
feedback loops that are preventing the 
organization from  achieving its goals.
Does a different axiom  or proposition also 
get referenced?
Control, com m unication, leadership, 
tem poral relationships
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
W iener does a very good jo b  o f  describing 
his assum ptions.
W hat did I learn from this docum ent? The very early and very rapid progression 
o f  the concept o f  feedback from  a purely 
m echanical problem  like antiaircraft gun 
control to the m uch broader use o f  using 
feedback in social system s.
W hy did I include this docum ent? Sem inal docum ent
W as there a surprise? The rapidity with w hich the idea spread and 
essentially becam e "com m on knowledge"
Did I see other areas to explore? Yes
Is a new  code or codes required? No
Sum mary: feedback both negative and positive is required to exercise control o f  the 
system. U nderstanding the different form s o f  feedback and how  to use feedback 
especially w ith the tem poral relationships in hum an system s is a key elem ent o f  the 
com petency m odel fram ew ork.
(Fenw ick & De Cieri, 1996) (J. R. Freem an, 1983) (R. Freem an & Tryfonas, 2011) 
(Granger, 1969) (G ranger, 1988) (G. Klein, B. M oon, & R.R. H offm an, 2006) (G. Klein, 
B. M oon, & R. R. H offm an, 2006) (M ontagnini, 2007) (M ontagnini. 2008) (M orrison, et 
al., 2008) (W iener, 1948a) (W iener, 1956) (W iener, 1961) (W iener, 1988)
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Axiom : Viability 
Proposition: Recursion
Short D escription The fundam ental laws governing the processes at one level are 
also present at the next higher level.(B eer, 1979, p. 310)
Detailed D escription Any viable system  contains and is contained in, a viable system. 
(Beer, 1979, p. 308)
Recursion is process by which that seeks is found. (Beer, 1979)
Inclusion Criteria Does the structure replicate?
Exclusion C riteria Different structures used at different levels
Typical Exem plars Sales organizations
Atypical Exem plars N ot Required
Close, but No N ot Required
How is the axiom  being discussed? Directly relates recursion to viability
How is it related to the proposition? It is
W hat features or principles are being 
draw n out?
The repeatability o f  the structure, w hether 
it is a process or organization at different 
levels
W hat specific details are being discussed?
How does this translate to the com petency 
fram ew ork?
A n organization needs to be able to 
replicate successful structures at different 
levels, as well as understand how  to take 
advantage o f  recursion.
Does a different axiom  or proposition also 
get referenced?
Control and H ierarchy
Does the text indicate a m issing axiom  or 
proposition that should be added?
No
Are the assum ptions visible or are there 
hidden assum ptions?
V isible
W hat did I learn from  this docum ent? The expansiveness o f  the concept - beyond 
structure o f  organization
W hy did I include this docum ent? Sem inal paper
W as there a surprise? No
Did I see o ther areas to explore? No
Is a new  code or codes required? No
Sum mary: R ecursion allow s an organization to replicate structure and this m eaning 
across different levels. I f  one level is changed, how  does the change get replicated (seem s 
like a skill needed in m any organizations)
241
(A chterbergh & Vriens, 2002) (M ichael A Arbib & M anes, 1974) (Beer. 1979) (Beer, 
1972) (Fujigaki, 1998) (Harb, Zaher, & Zohdy, 2002) (H ornborg, 1998) (Keating, 
Fernandez, Jacobs, & K auffm ann, 2001) (M aturana, 1975) (M orin, 1992) (Rouse, 2007) 
(M arkus Schw aninger & Rios, 2008) (Tejeida-Padilla, B adillo-Pina, & M orales- 
M atam oros, 2010) (Tsuchiya, 2007)
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Axiom : V iability 
Proposition: Requisite H ierarchy
Short
Description
The w eaker in average are the regulatory abilities and the larger the 
uncertainties o f  available regulators, the m ore hierarchy is needed in the 
organization o f  regulation and control to attain the sam e result, if  
possible at all (A ulin-A hm avaara, 1979)
Detailed
Description H( Y)  =  Hr(D) —  K  +  I(Y,R)
=  H(D)  -  I(D,R)  —  K  +  I(Y,R).
Inclusion
Criteria
Does the organization m easure its regulatory abilities? Does it even 
know  how  to do that? If it does m easure, is its response to move 
regulatory capability to those areas that are w eak?
Exclusion
Criteria
O rganizations that do not m easure and then use the m easure as part o f  







Close, but No N ot Required
How is the axiom  being discussed? W ithout regulation, the organization is not 
viable.
How is it related to the proposition? It is
W hat features or principles are being draw n 
out?
D ifferent cases are discussed, beginning 
w ith Ashby's hom eostat, and m oving to 
m ore general cases.
W hat specific details are being discussed? The cases are extended to hum an survival
H ow does this translate to the com petency 
fram ew ork?
An organization that cannot allocate 
appropriate regulation capability  is doom ed 
to non-viability
Does a different axiom  or proposition also 
get referenced?
Control, hierarchy, em ergence
Does the text indicate a m issing axiom  or 
proposition that should be added?
M aybe - Law  o f  social hierarchy
Are the assum ptions visible or are there 
hidden assum ptions?
G enerally visible
W hat did I learn from  this docum ent? The potential for a classless society can be 
dem onstrated theoretically , but it seem s 
like friction will alw ays get in the way
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W hy did I include this docum ent? Seminal
W as there a surprise? No
Did I see o ther areas to explore? No
Is a new  code or codes required? No
Sum mary: This proposition provides some guidance on how  to actually allocate 
regulatory resources as well as how  m any resources m ight be required.
(A ulin-A hm avaara, 1985) (A ulin-A hm avaara, 1986) (A ulin-A hm avaara, 1987) (Brewis, 
2004) (Colm an, et al., 2005) (G ershenson, 2006) (H eylighen, 1999) (Jarvinen, 2000) 
(Leonard, 2009) (K. A. Richardson, 2005b) (Stokes, 2004) (Stokes, 2006) (F. W. Taylor, 




Short Description Control can be obtained only if  the variety o f  the controller is at 
least as great as the variety o f  the situation to be 
controlled.(A shby, 1956)
Detailed D escription This is a precursor to Requisite H ierarchy
Inclusion C riteria How does one m easure variety? Use this m easurem ent to 
determ ine if  the regulator is capable o f  m anaging the situation
Exclusion C riteria If  the organization does not m easure variety, nor provide 
sufficiently capable controllers, it is not com plying w ith the 
proposition
Typical Exem plars N ot Required
Atypical Exem plars N ot Required
Close, but No N ot Required
How is the axiom  being discussed? Control is required for viability
How is it related to the proposition? Requisite V ariety provide for viability to be 
possible.
W hat features or principles are being 
draw n out?
Extended discussion o f  how  to determ ine 
RV and som e discussion o f  allocation o f  
RV resources.
W hat specific details are being discussed? W hat are the requirem ents to be able to 
control an organization?
How does this translate to the com petency 
fram ew ork?
O rganizations m ust have the capability to 
regulate them selves in the face o f  both 
endogenous and exogenous changes.
Does a different axiom  or proposition also 
get referenced?
Control, em ergence, se lf  organization
Does the text indicate a m issing axiom  or 
proposition that should be added?
Precursor to R equisite Hierarchy
Are the assum ptions visible or are there 
hidden assum ptions?
V isible
W hat did I learn from  this docum ent? Relationships w ith control, em ergence and 
hierarchy
W hy did I include this docum ent? Seminal
W as there a surprise? No
Did I see o ther areas to explore? Yes
Is a new  code or codes required? No
Sum mary: O rganizations m ust have the capa 
both endogenous and exogenous changes. Ur 
Requisite V ariety will endow  an organizatior
n lity  to regulate them selves in the face o f  
iderstanding how  to apply the proposition o f  
w ith those capabilities.
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(Ashby, 1962) (A shby, 1958) (Bar-Y am , 2004) (Braun & G uston, 2003) (Daft & 
W iginton, 1979) (De Vries, 2008) (De Vries, 2010) (F. G eyer, 1995) (F. G eyer & van der 
Zouw en, 1991) (Fleylighen, 1997) (M itroff & Em shoff, 1979) (M itro ff & M ason, 1983) 
(Pondy & M itroff, 1979) (M arkus Schw aninger, 1997) (M arkus Schw aninger, 2001) 
(Stokes, 2004) (S toyanov, W ischy, & Roller, 2005) (Troncale, 2011) (Zexian & Xuhui, 
2010 )
APPENDIX B EXPERT REVIEW  OF LITERATURE DATA 
COLLECTION
The w ide-ranging nature o f  system s theory requires the inclusion o f  scholarly 
literature from  num erous fields including m anagem ent, organizational design, hydrology, 
psychopathology, operations research, software design and developm ent, and system s 
theory itself. The literature data search included databases w ith appropriate scholarly 
journals in the aforem entioned fields.
The expert review ers w ere provided w ith a num ber o f  questions to guide their 
review  o f  the literature data collection. These questions were designed to elicit specific 
feedback on the scope and appropriateness o f  the literature data collected for the 
induction. The results o f  the expert review  are presented on the follow ing pages o f  this 
appendix. The Expert Review  com m ent sheet is provided below:
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The purpose o f  this section is to provide a sim ple and clear checklist for use in 
addressing the literature data collection. The results o f  this Expert Review  will become 
data for the dissertation.
G rading Selection
Section: Research Design: 
Q ualitative
EX
Provide reasoning and 
com m ents on grading
The use o f  qualitative research was 
the best fit for the problem □ □ □ □
The specific qualitative 
research technique used 
was appropriate to the 
problem
□ □ □ □
G rounded Theory
Provide reasoning 
and com m ents on 
grading
The feature or 
characteristic o f  
interest was identified □ □ □ □
The study population 
possessed the feature 
or characteristic o f  
interest
□ □ □ □
The m ethods o f  data 
collection were 
disclosed and were 
adequate
□ □ □ □
Additional Com m ents
UN = U nacceptable, AD = A dequate, VG = Very Good, EX = Excellent
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Figure 23 and 24 report the actual com m ents provided by the expert reviewers.
The purpose of this section is to provide a simple and clear checklist for use in addressing the 
literature data collection. The results of this Expert Review will become data for the 
dissertation.
Grading Selection
Section: Research Design: 
Qualitative UN AO VG EX
Provide reasoning and comments 
on grading
The use of qualitative research was 
the best fit for the problem n □  ! □ r f
The specific qualitative research 
technique used was appropriate to the 
problem □ □ □ d ri.*tf/rt.vr/-
Grounded Theory UN AD VG EX Provide reasoning and comments on grading
The feature or characteristic of 
interest was identified n n n P f
The study population possessed 




The methods of data collection 
were disclosed and were 
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Figure 27: Expert Review er 1 Com m ents
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Grading Selection
Section: Research Design: 
Qualitative UN AD VG EX
Provide reasoning and comments 
on grading
T h e  use  o f  q u a li ta tiv e  re se a rc h  w as 
th e  b e s t  fit fo r th e  p ro b lem 0 0 0 SI
1 s e e  no o th e r  w ay  to  d ev e lo p  a 
f ra m e w o rk  fo r co m p e te n cy  m ode ls 
th a t  to  u se  q u a li ta tiv e  re se a rc h .
T h e  specific  q u a li ta tiv e  re se a rc h  
te ch n iq u e  u sed  w as a p p ro p r ia te  to  th e  
p ro b lem □ 0 □ SI
T h e  ch o sen  a p p ro a c h  w as qu ite  
a p p ro p ria te . Use o f  D iscovers 
Induction  to  b o o t w as p a rticu la rly  
re le v a n t  as th e  a u th o r is no t an  
im p a rtia l o b se rv e r , g iven th a t  he  is a  
co -a u th o r  on  th e  se m in a l d o c u m e n t 
used  to  iden tify  th e  princip les 
e x p lo re d  du ring  th e  cod ing  p rocess.
Grounded Theory UN AD VG EX Provide reasoning and comments on grading
T h e  fe a tu re  o r c h a ra c te r is t ic  o f  
in te re s t  w a s  id e n tif ie d 0 0 SI ■
W hile 1 h av e  no d o u b t th a t  th e  cod ing  
w ill c o m p le te  in e a rn e s t ,  th e  p ro d u c t 
a s  1 rev iew ed  it w a s  a  w o rk  in p ro g ress 
a n d  thus m y g ra d e  in c o rp o ra te s  
a p p rec ia tio n  fo r w o rk  y e t- to -b e - 
c o m p le te .
T h e  study  p o p u la tio n  p o ssessed  
th e  f e a tu re  o r  c h a ra c te r is t ic  o f  
in te re s t 0 0 0 E
1 b e liev e  th e  re fe r e n c e s  used  fo r th e  
cod ing  w e r e  a p p ro p ria te  and  
n ecessa rily  ex h a u s tiv e .
T h e  m e th o d s  o f  d a ta  co llec tio n  
w e re  d isc losed  a n d  w e re  
a d e q u a te 0 0 0 0
A dditional C om m en ts
T h e  fo llow ing  co m m en ts  a re  spec ific  o b se rv a tio n s  re g a rd in g  cod ing  re su lts :
-inclusion  a n d  exc lu sion  c r ite r ia  fo r e m e rg e n c e  a r e  id en tic a l, co n sid e r re w o rd in g  to  ex p la in  
ra tio n a le
-inc lusion  c r ite r ia  fo r  c o m p le m e n ta r i ty  do  n o t m a k e  se n se
-in co m p re ss ib ility , as you d esc rib e  it in th e  d a rk n e ss  cod ing , se e m s to  e v o k e  m o re  o f  m in im um  
critical sp e c if ic a tio n  th a n  d a rk n e ss
-y ou 're  m issing yo u r re fe r e n c e s  fo r th e  ho lism  coding in th e  co d e  s h e e t
Figure 28: Expert Review er 2 Com m ents
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APPENDIX C SYSTEM S THEORY FRAM EW ORK ELEM ENTS
In C hapter 4, a small portion o f  the com petency m odel fram ew ork was presented 
in system s theory term s. The com plete selection is presented, fully annotated as to source 
here in A ppendix B. The term s are organization by cell from  each intersection o f  the first 
three categories, w ith each o f  the 9 propositions retained in the fram ew ork. M any o f  the 
rem aining 21 propositions are referenced indirectly in these data elem ents.
Intersection of Control and Temporal Relationships
Tim e lags are m ost restrictive at low frequencies.(C handler, et al., 1958)
A ble to change goals. (A chterbergh & Vriens, 2002)
U nderstand patterns over tim e. (M orrison, et al., 2008)
Prediction => Control => rewards. (K. A. R ichardson & Tait, 2010)
O bserver cannot see system  and what system  sees. (M arken, 1990)
Elem ents at one location have significant tim e-space effects elsew here through 
m ultiple connections and trajectories. (Urry, 2005, p. 238)
All self-organizing system s becom e inform ed o f  their w orld or perish.(Scott,
2004, p. 1367)
Intersection of Equifinality and Temporal Relationships
C losed System s becom e stationary when tim e variations disappear; open system s 
can get to the stationary state by m aintaining a continuous flow  o f  m atter and 
energy. (Bertalanffy, 1950b)
W hich system  part is dom inant? This affects the decisions that are made. (Doty, et 
al., 1993)
Large lag effects require system  designers to allow  their changes to perm eate 
through the system . (Doty, et al., 1993)
U nderstand the content o f  historical studies to determ ine how  broadly it can be 
generalized.(D . M iller, 1981)
Suboptim al equifinality  reduces m anagerial discretion. (G. T. Payne, 2006) 
T raditional bivariate view s are contraindicated by equifinality. (G. T. Payne,
2006)
Intersection o f  Purposive Behavior and Tem poral R elationships 
Purposive behavior m ust have a tim e elem ent to be relevant.(C hurchm an & 
Ackoff, 1950)
On purpose  does not m ean consciously. H ierarchy enables com plexity without 
consciousness. (M arken, 1990)
M any interventions are one-shot processes. Consider the tem poral aspects o f  
interventions.(K . A. R ichardson & Tait, 2010)
The hum an system s lack defined boundaries. Considering tim e allow s definition 
o f  dynam ical adjustm ents and effects. (Srinivasan, 1974)
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G oals can be defined in term s o f  some degree o f  im provem ent rather than a 
specific state.(Srinivasan, 1974)
C onnect purposeful actions to their outcom es by logic.(Susm an & Evered, 1978)
Intersection of Satisficing and Temporal Relationships
The ability to determ ine problem s that require a solution and those that lead to 
learning w hich w ill result in an im provem ent o f  the situation. O therw ise, you will 
be trapped by clashes over norm s, values and W eltanshauungen.(C heckland,
1 9 8 5 ,p. 765)
Strategy is a satisficing process o f  m anaging changing needs and interests over 
tim e. (H abbershon, et al., 2003)
Real-w orld decision tasks are often characterized by ill structured problem s, 
dynam ic environm ents or conflicting goals w hich m akes it hard to find the 
optim um  solution. (Louvieris, et al., 2010, p. 3231)
The only scarce resource is tim e.(Sim on, 1956, p. 136)
Intersection of Dynamic Equilibrium and Temporal Relationships
D istinguish w hen to use an approach that defines the processes as a succession o f  
m acroscopic equilibrium  states w hich do not depend, per se, on tim e. (Franksen. 
1969c, p. 70)
A nother approach is to deal directly with "disorder, instability, nonlinear 
relationships between open systems, morphogenesis and temporality." (F. Geyer, 
1995, p. 24)
Four sequences:" D isequilibrium , A m plifying A ctions, R ecom bination/Self 
O rganization and stabilizing feedback are necessary but not sufficient for newly 
em ergent order." (L ichtenstein & Plowm an, 2009, p. 626)
Intersection of Relaxation Time and Temporal Relationships
Include relaxation tim e when considering com plicated tradeoffs and resource 
utilization problem s.(C eecatto  & H uberm an, 1989)
Change will not only occur when the system  is in equilibrium . (Franksen, 1969a, 
p. 302)
Relaxation tim e depends on the system  being considered. (Iberall & W hite, 1988) 
System s will return to their long run state after m oderate shocks, but efficiency is 
im paired. (G intis, 2007)
Large shocks are restored m ore slowly. (G intis, 2007)
Relaxation tim e o f  one system  is im pacted by that o f  o ther system s.(Y am am ura 
& Tsuji, 1987)
The m ost restrictive condition on tim e lags and relaxation tim e is at low 
frequencies. (C handler, et al., 1958)
Intersection o f  S e lf O rganization and Tem poral Relationships 
"Com plex system s typically have a nested hierarchical structure, w ith interactions 
across the levels. There is a mix o f  fast and slow  processes, tim e lags play a 
critical role. " (De Vries, 2010. p. 150)
"Processes m ay be serial or parallel, synchronous or asynchronous. All controlled
252
process are subject to the law o f  requisite variety."(Scott, 2004, p. 1367) 
Proxim ity is a driver for interaction (D. Sw anson, et al., 2010).
Intersection of Feedback and Temporal Relationships
Im proved m eaning m aking increases effectiveness. (Barrett, 2012)
Feedback loops m ay include self-defeating m echanism s w hich low er predictive 
accuracy over tim e rather than increase it.(F. G eyer & van der Zouw en, 1991, p. 
88)
"Such negative or self-defeating m echanism  exist in only the social world." (F. 
G eyer & van der Zouw en, 1991, p. 88)
"N egative feedback loops have a spatio-tem poral boundary setting function." 
(M itterauer & Kopp, 2003, p. 358)
A m odel's usefulness lies in its ability to sim plify the system  to perm it greater 
com prehensibility . (M orrison, et al., 2008)
"The feedback lens enriches understanding o f  the situation." (M orrison, et al., 
2008, p. 27)
Intersection o f  Requisite Variety and Tem poral R elationships 
A system  m ust continuously develop in order to m aintain its fitness relative to the 
system  it coevolves with. (H eylighen, 1999, p. 30)
The inform ation explosion is the result o f  that continuous developm ent. 
(H eylighen, 1999)
Som e system s stop evolving w hen they reach a good tradeoff point and are not 
confronted by a m ore dem anding environm ent .(H eylighen, 1999)
Intersection of Control and Leadership
Translate goals o f  the organization to the goals o f  the function. (A chterbergh & 
V riens, 2002)
W hen setup properly all levels o f  the hierarchy can m eet their purpose nearly 
sim ultaneously. (M arken, 1990)
Existence requires control.(A chterbergh & Vriens, 2002)
Setting targets and m onitoring w hether these goals are m et.(A chterbergh & 
V riens, 2002)
Deals w ith am biguity. (Beven, 2006)
Capable o f  adapting to change. (Cherns, 1976)
C onflict arises w hen one control system  can only achieve its goal by acting in a 
w ay that m oves another control system  away from its goal. (M arken, 1990) 
Intersection o f  Equifinality and Leadership 
N on-uniqueness is often view ed as a difficulty vice an intrinsic 
characteristic.(B even, 2006)
There is an im plicit assum ption that there is only one w ay to succeed. (D. M iller, 
1981)
A very slight change in the character o f  a response m ay destroy the adaptedness 
to one solution and suit it entirely for another one. (By extension, this speaks to 
high nonlinearity  affecting final results from seem ingly trivial differences at 
start).(Sum ner, 1910)
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Intersection of Purposive Behavior and Leadership
[Purposive behavior] requires "com m unication concerning com m unicatively 
constructed know ledge about both prim ary processes and goals, gaps, causes and 
actions." (A chterbergh & Vriens, 2002, p. 230)
Insight perm its distinctions so correct course o f  action is chosen from  choices like 
structure changes, com m unication system  changes or HRM  action is required. 
(A chterbergh & V riens, 2002)
M apping problem atique before m oving to design alternatives answ ers question 
“W here is the proper starting poin t?’' (Broom e & Keever, 1989)
Purpose m ust be clear to prevent internal definitions being defined by aim s o f  the 
form ulators. (C hurchm an & Ackoff, 1950)
Intersection of Satisficing and Leadership
"At levels above the operational, consensus breaks down." (C heckland, 1985, p. 
765)
"Connections are direct as logical and physical paths or indirect based on 
influence and such as how  politician relate to the their constituency." (D iM ario, et 
al., 2009, p. 361)
Satisficing allow s for degrees o f  fulfillm ent, rather than an absolute success or 
failure. (D iM ario, et al., 2009, p. 361)
"Enable parts and the containing system  to do things that they could not 
otherw ise do." (H abbershon, et al., 2003, p. 456)
Prediction is the essence o f  design. (H ollnagel, 2000)
Precision and details serve to identify the required requisite variety. (Hollnagel, 
2000)
Goal form ation; Searching; Expectation; Evaluation; Selection. (M atsuda & 
Takatsu, 1979)
Intersection of Dynamic Equilibrium and Leadership
Take advantage o f  random  fluctuations to jum p  to a new  Basin o f  Stability. (Lin 
& Kahn, 1977)
Crossovers, when they occur, happen really fast and the system  is often 
constrained from  responding thus it needs coordinating agents to do so. (Ceccatto 
& H uberm an, 1989)
It is difficult to find appropriate m easures w hich, in effect, average the param eters 
o f  the system  over its past -  w hich m akes forecasting really hard. (Batty, 1972) 
Intersection o f  Relaxation T im e and Leadership 
Relaxation tim es can be difficult to ascertain. (Batty, 1972)
Ensure that the m odel for relaxation tim e is built from  a dynam ic perspective. 
(Batty, 1972)
System s display behavior over tim e as well as space. (Batty. 1972, p. 172) 
Sudden change in the nature o f  a netw ork in which an open system  is em bedded 
is an interesting problem . "If the system  is adaptable, one w ould expect it to move 
to a new  optim al strategy m ix over tim e." (Ceccatto & H uberm an, 1989, p. 3443) 
N ew ness will require som e tim e to correlate response, w ith instability giving rise
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to new  assem blies. (G rush, 2006)
Intersection of Self Organization and Leadership
A n adaptive self-regulating system  m ust include redundancy in the design, or else 
it will be adaptive to only a finite, strictly identified set o f  environm ental 
conditions. (B jork, 1975)
C onsider the reciprocal influence process betw een leaders and followers. (K an & 
Parry, 2004)
A range o f  problem  solving approaches will enable adapting one to suit the 
problem . (R. Kay, 2002)
Enable the organization to partially determ ine its ow n design and thus rem ain 
responsive to unexpected situations. (M ulvihill & Keith, 1989)
A ny deficiencies in an organization im pair the viability. (M arkus Schwaninger, 
2004)
Intersection of Feedback and Leadership
Feedback, especially nonlinear feedback, is critical to em ergence, self­
organization, adaptation, and learning. (Y orks, 2013, p. 7)
"Integrated perform ance m anagem ent system  m ust: link corporate strategy to 
vision o f  the o rganization’s objectives; set individual perform ance goals with their 
involvem ent in context o f  position and organization; provide regular feedback; 
provide means for improving performance and demonstrate link between results 
and rew ards." (Fenw ick & De Cieri, 1996, p. 78)
Direct feedback at w ork related behavior not the person. (Fenw ick & De Cieri, 
1996)
Intersection of Requisite Variety and Leadership
D ivision can reduce conflict which will m axim ize velocity (rate o f  change). 
(Prokopenko, et al., 2009)
Evolve from  one m an/one job  to self-m aintaining socio technical units with 
em phasis on necessary roles. (Robinson, 1982)
An outcom e o f  RV is that "there will be unexpected uses for the system , 
unexpected behavior and ‘unknow n’ problem s to solve." (Siem ieniuch & Sinclair, 
2006, p. 104)
Intersection of Control and Performance
It is the purpose o f  control function to ensure synergy o f  the function ones. 
(A chterbergh & V riens, 2002)
Setting targets and m onitoring. (A chterbergh & Vriens, 2002)
Learning (w orkforce know ledge) is required to be updated. (A chterbergh & 
Vriens, 2002)
U sing a static m odel is inconsistent with the world. (Batty, 1972)
System  design m ust include self-m odification to use creative capacities. (Cherns, 
1976)
System s view  is required to focus on cost o f  control. (Jenkins, 1972)
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M inim izing conflict will m axim ize results. (M arken. 1990)
Two types o f  control: autopoieitic and executive are required.(Stokes, 2004) 
Intersection o f  Equifinality and Perform ance
The inform ation content available to define a m odeling problem  will block/reduce 
the ability to produce a single m odel or unam biguous m odel. (Beven, 2006) 
O rganizational m odels can (should) be tested to validate them . (Doty, et al..
1993)
Suboptim al equifinality will introduce constraints that will restrict organizational 
design options. (G. T. Payne, 2006)
M anagers will tend to pick one function to m axim ize perform ance, ignoring 
others that m ay produce better perform ance by balancing functions. (G. T. Payne, 
2006)
Inference from  averages to the particular case is im possible. (R ichters, 1997)
Intersection of Purposive Behavior and Performance
One m ust know  the proper starting point for an investigation. (Broom e & Keever, 
1989)
Prevent contam ination o f  the g roup’s ability to propose alternatives by 
recognizing the m em bers’ ideas and evaluations. (B room e & K eever, 1989) 
Requires skill in form al operations. (H ogan, 2006)
"Executive control involves the ability to m anage one’s thoughts, m em ories and 
actions in accordance w ith task relevant goals." (Hogan, 2006, p. 208)
"M odels ...1) failed to incorporate individual into organization 2) did not 
represent hierarchy o f  control system s 3) relied too heavily on espoused theories 
vice theories in use." (V ancouver, 1996, pp. 173-175)
Intersection of Satisficing and Performance
"O ptim ized system s are inflexible, as their interfaces to o ther system s have fixed 
boundaries and tight coupling." (D iM ario, et al., 2009, p. 361)
Satisficing enables dynam ics boundaries and loose coupling. (D iM ario, et al., 
2009)
"Satisficing replaces individual interests for group interests." (D iM ario, et al., 
2009, p. 363)
M anagers tend to focus on one function resulting in suboptim al perform ance. (G. 
T. Payne, 2006)
K now ing how  to decide is m ore im portant than know ing w hat to decide. (Sim on, 
1979) (im plication is that how  enables what, but what does not enable how). 
Elaborate organizations arise to answ er difficult questions. (Sim on, 1979)
Intersection of Dynamic Equilibrium and Performance
Using static m odels for forecast dynam ic behavior im plies a basic inconsistency. 
(Batty, 1972)
D esign (or redesign) o f  the holistic system  requires m anagem ent o f  the
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constituent system s. (D iM ario, et al., 2009)
"A fundam ental basis o f  decision theory is that a system  is rational if  and only if 
it chooses actions that yield the highest utility. G roup social functions are not a 
logical consequence o f  rational system s based on self-interest." (D iM ario, et al., 
2009, p. 361)
Failure to design system s for continual self-m odification results in 
instability.(K eating, K auffm ann, et al., 2001)
Intersection of Relaxation Time and Performance
System s display behavior over tim e as well as space. (Batty, 1972, p. 172)
The m ost restrictive condition on tim e lags and relaxation tim e is at low 
frequencies. (C handler, et al., 1958)
D ifferent scales evoke different responses to signals. (G rush, 2006)
The transient behavior contributes to the costs and benefits o f  operating the 
system . (W hitt, 1983)
"D ifferent behaviors lead to different structures." (Batty, 1972)
A  new  strategy mix m ay increase the perform ance in the solution o f  the problem . 
(Ceccatto & H uberm an, 1989)
Intersection of Self Organization and Performance
"Unpredictable emergent behaviors may give rise to whole courses o f  collective  
action being rather different than expected." (Rouse, 2003, p. 155)
"V iability, cohesion and self-organization rely on" recursion "at all levels in an 
organization." (M arkus Schwaninger, 2004, p. 414)
Policies m ust not underm ine existing social capital. (D. Sw anson, et al., 2010) 
Create and prom ote effective spaces and issues for adaptive cooperation. (D. 
Sw anson, et al., 2010, p. 933)
Im provem ents take m any forms. A daptive organizations revise failing policies in 
light o f  new  conditions. (D. Swanson, et al., 2010)
C opying is an effective strategy to dissem inate new  techniques. (D. Sw anson, et 
al., 2010)
Intersection of Feedback and Performance
M eaning m aking affects results. Thinking m ore strategically, collaborating more, 
seeking out feedback, resolving conflicts better, m aking greater efforts to develop 
subordinates and redefining challenges to capitalize on cross connections are all 
hallm arks o f  higher perform ance. (Barrett, 2012)
Designs evolve, responding to direct feedback, as well as sensing environm ent 
changes. (Barrett, 2012)
Use probe and testing, m odify leadership role and perspective as context shifts. 
(Barrett, 2012)
D istinguishes betw een controllable and non-controllable variables. (M arkus 
Schw aninger, 2004)
Intersection of Requisite Variety and Performance
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The capacity  m ay be bounded which will lim it can be achieved. The regulator 
should thus get as close as possible to m axim um  and recognize no further (w ith 
that system  design). (Ashby, 1956)
As com plexity  grow s the toolset needs to expand. Som e recom m endations 
include: cognitive style analysis; stakeholder analysis, and so on. (M itroff & 
M ason, 1983)
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APPENDIX D CASE STUDY PROPOSITIONS
The purpose o f  this A ppendix is to provide a structured approach to the review  o f 
the case study com petency m odel. Each o f  the three m ajor them es: Tem poral 
Relationships, Leadership and Perform ance are intersected w ith the 4 them es o f  
Centrality, G oal, O peration and V iability o f  the Com petency M odel Fram ew ork. The 
grading follow s a scale developed by a w orking group in an unpublished report in the 
sum m er o f  2011. The grades are: U nacceptable (UN), A dequate (A D ), VG (very Good) 
and Excellent (EX). D escriptions o f  the grades are as follows:
- U nacceptable: N ot present, or so poorly described as to be unexecutable by the 
m ost skilled individuals;
- A dequate: M eets m inim um  standards, is clear enough to be executed, but has 
gaps or m issing elem ents;
- Very Good: Is well above standards, with sufficient detail to guide the person 
tasked to execute, w ith one or few  m issing elem ents;
- Excellent: Is the highest standard, with clear details m eeting all the requirem ents 




Relationship UN AD VG EX
Grade R easoning and 
C om m ents
Equifinality: U nderstands the 
hidden and delayed system  
responses that only becom e 
visible through tim e. Uses 
understanding o f  tim e in 
selecting which o f  m any 
pathw ays is m ore likely to result 
in reaching the desired 
organizational goals.
□ □ □ □
Purposive Behavior:
Purposefully com bines principles 
o f  tim e, consciousness, 
boundaries and goals to logically 
connect them  into actions that, 
over tim e, allow  or enable the 
organization to m eet its goals.
□ □ □ □
Satisficing: R ecognizes tim e is 
the only scarce resource. Builds 
or uses satisficing processes, 
when appropriate, to m anage 
changing needs and interests. 
M akes tim ely responses to ill 
structured, dynam ic 
environm ents or conflicting goals 
rather than searching for an 
optim al solution.
□ □ □ □
D ynam ic Equilibrium : Rather 
than using approaches that define 
the processes as successive 
m acroscopic equilibrium  states 
which do not depend on tim e, is 
able to deal directly w ith 
disorder, instability, nonlinear 
relationships betw een open 
system s, evolution and tem poral 
relationships. U ses approaches 
that include disequilibrium , 
am plifying action, recom bination 
and stabilizing feedback as part 
o f  the necessary suite o f  
processes for new ly em ergent 
order




Relationship UN AD VG EX
G rade R easoning and 
Com m ents
Relaxation Tim e: U nderstands 
system  responses to shocks, how 
to consider relaxation tim e when 
im plem enting change and does 
not ignore relaxation tim e w hen 
considering com plicated trade­
offs in resource utilization. 
-U nderstands and uses 
differences in relaxation tim es 
betw een system s to the 
advantage o f  the organization.
□ □ □ □
Self O rganization: U nderstands 
the value o f  proxim ity  to drive 
interaction w ithin the com m only 
found nested hierarchical 
structures. Uses this 
understanding to drive 
interactions on m ultiple 
tim escales, in parallel and series, 
synchronous or asynchronously 
with the goal o f  establishing the 
requisite variety for the 
organization to achieve its goals.
□ □ □ □
Feedback: U ses feedback lens to 
enrich the understanding o f  the 
situation, while also recognizing 
that feedback can help or hinder 
by setting boundaries. Self- 
defeating feedback loops 
identified and m itigated by 
im proving m eaning m aking
□ □ □ □
Requisite Variety: U nderstands 
how requisite variety enables a 
system  to continuously develop 
as the environm ent also 
develops. Able to take advantage 
o f  or use the inform ation 






UN AD VG EX
G rade R easoning and 
Com m ents
Control: Has a deep 
understanding o f  the organization 
and its environm ent that enables 
the use o f  tim e and control 
functions to predict perform ance, 
use system  understanding to 
create, and revise goals to 
im prove organization 
perform ance. U nderstands 
patterns as well as the w orld 
around the organization and the 




Section: Leadership UN AD VG EX Grade R easoning and 
Com m ents
Equifinality: U nderstands and 
uses the opportunities presented 
by m ultiple paths to the sam e end 
state for organizational 
advantage, while recognizing the 
small changes that can result in 
dram atically  different outcom es. 
Capable o f  recognizing these 
small changes in m odifying the 
organization and its actions to 
prevent being undone by those 
seem ingly small factors.
□ □ □ □
Purposive Behavior: A ble to 
com m unicate concerning 
com m unicatively constructed 
know ledge to im pact prim ary 
processes and goals, gaps, 
causes, and actions. U ses 
leadership skills to control 
internal definitions and m ap the 
problem atique before m oving to 
design alternatives.
□ □ □ □
Satisficing: U ses satisficing to 
achieve degrees o f  fulfillm ent 
rather than striving for absolute 
success or failure. Facilitates the 
organization to do things that 
they could not otherw ise do, and 
recognizes that connections may 
be direct, but ju st as likely to be 
indirect, but that precision will 
allow  identification o f  the 
required requisite variety.
□ □ □ □
Dynam ic Equilibrium : 
Recognizes and takes advantage 
o f  crossovers, despite their speed 
o f  occurrence, and coordinates 
the organization getting to a new  
(and better) basin o f  stability. 
Resists the tendency to use 
averages w hen specifics are 
needed to predict future 
perform ance.
□ □ □ □
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Grac ing Selection
Section: Leadership UN AD VG EX Grade R easoning and 
Com m ents
R elaxation Tim e: Know s how  to 
respond to new ness and adopt 
organization to new  assem blies 
in the face o f  instability, despite 
the inherent d ifficulty  o f 
determ ining relaxation tim e in a 
com plex system  w ith m ultiple 
exogenous sources o f  change. 
Able to respond differently over 
tim e as the organization changes 
and is changed.
□ □ □ □
Self O rganization: D esigns the 
organization to reduce 
deficiencies that im pair viability, 
includes redundancy to provide 
adaptability, all w ith the 
m inim um  specifications to allow  
the freedom  to find the needed 
paths to organizational goals. 
Recognizes that leadership is 
affected by follow ers rather than 
existing in isolation.
□ □ □ □
Feedback: Able to use feedback, 
especially  nonlinear feedback, to 
support em ergence, se lf 
organization, adaptation and 
learning. W hen placed w ithin an 
integrated perform ance 
m easurem ent system , the 
corporate strategy is linked to the 
objectives, and individual goals 
are aligned to this context w ith 
regular feedback on progress, 
w ith needs for im proving the 
perform ance linked to rew ards 
based on results.
□ □ □ □
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Grac ing Selection
Section: Leadership UN AD VG EX Grade R easoning and 
C om m ents
Requisite Variety: U nderstands 
requisite variety allow s and takes 
advantage o f  unexpected use o f  
the system , unexpected 
behaviors, and responding to 
previously unknow n problem s to 
solve. Fosters socio-technical 
perspective rather than a one- 
m an/one jo b  perspective to 
enable necessary roles to be 
filled.
□ □ □ □
Control: Has the ability to set 
organization goals, translate the 
organizational goals to function 
goals, and constructs to enable 
hierarchical levels to m eet their 
goals nearly sim ultaneously. 
Establishes these goals so as to 
reduce internal conflicts while 
dealing w ith am biguity  and 
change in the organization and its 
environm ent.
□ □ □ □
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Grac ing Selection
Section: Performance UN AD VG EX Grade R easoning and 
Com m ents
Equifinality: U nderstands how 
am biguity will drive many 
m anagers to pick a single idea, a 
single function, or a single 
solution to the detrim ent o f  the 
organization. Is able to deal with 
that am biguity both on a personal 
and organization level to prevent 
being lim ited by the choice o f  
one.
□ □ □ □
Purposive Behavior: U sing skills 
in form al operations, selects or 
guides the proper starting point 
for investigation. Uses 
know ledge o f  m ental m odels to 
overcom e flaw s including:
1) not incorporating individual 
into the organization;
2) not representing the hierarchy 
o f  control;
3) relying on espoused theories 
vice recognizing theories in use.
□ □ □ □
Satisficing: U nderstands that 
optim ized organizations are 
inflexible, w hereas satisficing 
enables dynam ic boundaries and 
loose coupling. K now s how  to 
decide and does so well.
□ □ □ □
Dynam ic Equilibrium : Designs 
the system  for continual se lf 
m odification in the face o f  
instability by holistically 
m anaging the constituent system s 
by using dynam ic m odels.
□ □ □ □
Relaxation Tim e: U nderstands 
that transients im pose costs on 
the organization. U nderstands the 
transients w ill have different 
effects at different scales, and 
different responses at different 
scales, and is able use the 
differences to the organizations 
benefit (or reduce/m itigate).
□ □ n □
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Grac ing Selection
Section: Performance UN AD VG EX G rade R easoning and 
C om m ents
S elf O rganization: U nderstands 
social capital m ust not be 
underm ined by crippling policies, 
but enabled by the creation and 
fostering o f  effective spaces for 
adaptive cooperation. These 
spaces m ust exist recursively at 
all levels in the organization and 
allow  unpredictable em ergent 
behaviors that give rise to courses 
o f  action that are different than 
expected.
□ □ □ □
Feedback: D evelops both 
autopoieitic and executive 
controls to set targets and 
m onitor perform ance and causes 
action to close gap betw een 
perform ance and goal. Uses, 
im proves, expands w orkforce 
know ledge to achieve desired 
organization results.
□ □ □ □
Requisite Variety: Enables 
m eaning m aking to get more 
strategic thinking, collaboration, 
feedback, better conflict 
resolution, better subordinate 
developm ent w hile redefining 
challenges to get higher 
perform ance w ith designs 
evolved in response to feedback.
□ □ □ □
Control: A ble to discern the 
boundary or lim it to perform ance 
w ith current system  and only 
expends the resources needed to 
approach that limit.
Seeks out different 
tools/ideas/skills to jum p  system 
to a higher region w ith expanded 
limits.
□ □ □ □
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APPENDIX E CASE STUDY RESULTS
The purpose o f  this A ppendix is to provide a structured approach to the review  o f 
the case study com petency m odel. Each o f  the three m ajor them es: Tem poral 
Relationships, Leadership and Perform ance is intersected w ith the 4 them es o f  Centrality, 
Goal, O peration and V iability o f  the Com petency M odel Fram ew ork. The grading 
follows a scale developed by a w orking group in an unpublished report in the sum m er o f 
2011. The grades are: U nacceptable (UN), A dequate (AD), VG (very G ood) and 
Excellent (EX). D escriptions o f  the grades are as follows:
- U nacceptable: N ot present, or so poorly described as to be unexecutable by the 
m ost skilled individuals;
- Adequate: M eets m inim um  standards, is clear enough to be executed, but has 
gaps or m issing elem ents;
- Very Good: Is well above standards, w ith sufficient detail to guide the person 
tasked to execute, w ith one or few  m issing elem ents;
- Excellent: Is the highest standard, w ith clear details m eeting all the requirem ents 
o f  M inim um  Critical Specification, and no m issing elem ents.
Theoretical sensitivity enters the analysis as the researcher w ants to be able to 
identify a fram ew ork elem ent, even if  the organization does not use the term inology o f  
the fram ew ork, yet also w ant to prevent im posing the researcher's  perspective on the 




Section: Tem poral Relationship UN AD VG EX
Grade R easoning and 
C om m ents
Equifinality: U nderstands the 
hidden and delayed system  
responses that only becom e 
visible through tim e. U ses 
understanding o f  tim e in 
selecting w hich o f  m any 
pathw ays is m ore likely to result 
in reaching the desired 
organizational goals.
□ 13 □ □
A2 -  M odel discusses 
developing, and executing a 
plan w hile leveraging skill sets 
but does not discuss selection o f 
paths nor time.
Purposive Behavior:
Purposefully com bines principles 
o f  tim e, consciousness, 
boundaries and goals to logically 
connect them  into actions that, 
over tim e, allow  or enable the 
organization to m eet its goals.
□ □ □ 13
C l -  A ddresses nearly all 
com ponents in organization’s 
term s o f  this elem ent.
Satisficing: R ecognizes tim e is 
the only scarce resource. Builds 
or uses satisficing processes, 
when appropriate, to m anage 
changing needs and interests. 
M akes tim ely responses to ill 
structured, dynam ic 
environm ents or conflicting goals 
rather than searching for an 
optim al solution.
□ □ 13 □
C 1 -  A ddresses m ost 
com ponents in o rganization 's 
term s o f  this elem ent. Does not 
explicitly focus on using scarce 
resources.
Dynam ic Equilibrium : Rather 
than using approaches that define 
the processes as successive 
m acroscopic equilibrium  states 
which do not depend on tim e, is 
able to deal directly with 
disorder, instability, nonlinear 
relationships betw een open 
system s, evolution and tem poral 
relationships. U ses approaches 
that include disequilibrium , 
am plifying action, recom bination 
and stabilizing feedback as part 
o f  the necessary suite o f  
processes for new ly em ergent 
order.
13 □ □ □




Section: Tem poral Relationship UN AD VG EX
Grade Reasoning and 
Com m ents
Relaxation Tim e: U nderstands 
system  responses to shocks, how 
to consider relaxation tim e when 
im plem enting change and does 
not ignore relaxation tim e w hen 
considering com plicated trade­
offs in resource utilization. 
-U nderstands and uses 
differences in relaxation tim es 
betw een system s to the advantage 
o f  the organization.
□ □ □
Not covered on o rganization 's 
com petency m odel.
Self O rganization: U nderstands 
the value o f  proxim ity  to drive 
interaction w ithin the com m only 
found nested hierarchical 
structures. U ses this 
understanding to drive 
interactions on m ultiple 
tim escales, in parallel and series, 
synchronous or asynchronously 
w ith the goal o f  establishing the 
requisite variety for the 
organization to achieve its goals.
□ 13 □ □
B 1 -  M inim al coverage o f  
concepts o f  self-organization, 
and not in ST terms.
Feedback: U ses feedback lens to 
enrich the understanding o f  the 
situation, w hile also recognizing 
that feedback can help or hinder 
by setting boundaries. Self- 
defeating feedback loops 
identified and m itigated by 
im proving m eaning m aking
□ 13 □ □
B9 -  feedback is im plied in 
language covering assessm ent 
o f  o thers ' developm ent.
Requisite Variety: U nderstands 
how  requisite variety enables a 
system  to continuously develop 
as the environm ent also develops. 
Able to take advantage o f  or use 
the inform ation explosion that 
results from  continuous 
developm ent.
□ 3 □ □
A3 -  Personal m astery is 




Section: Tem poral Relationship UN AD VG EX
G rade R easoning and 
Com m ents
Control: Has a deep 
understanding o f  the organization 
and its environm ent that enables 
the use o f  tim e and control 
functions to predict perform ance, 
use system  understanding to 
create, and revise goals to 
im prove organization 
perform ance. U nderstands 
patterns as well as the world 
around the organization and the 
im pact o f  those patterns on the 
organization.
□ □ □ E l
C 4 ,C 5 , B IO -E x c e lle n t 
coverage o f  this topic spread 
across different CM  elem ents
271
Grac ing Selection
Section: Leadership UN AD VG EX
G rade R easoning and 
Com m ents
Equifinality: U nderstands and 
uses the opportunities presented 
by m ultiple paths to the sam e end 
state for organizational 
advantage, w hile recognizing the 
small changes that can result in 
dram atically different outcom es. 
Capable o f  recognizing these 
small changes in m odifying the 
organization and its actions to 
prevent being undone by those 
seem ingly sm all factors.
□ E □ □
A2 -  M odel discusses 
developing, and executing a 
plan w hile leveraging skill sets 
but does not discuss selection o f 
paths nor time.
Purposive Behavior: A ble to 
com m unicate concerning 
com m unicatively constructed 
know ledge to im pact prim ary 
processes and goals, gaps, causes, 
and actions. Uses leadership 
skills to control internal 
definitions and m ap the 
problem atique before m oving to 
design alternatives.
□ □ □ E
A l, C3, C4 -  Coverage across 
several elem ents o f  
Com petency M odel.
Satisficing: U ses satisficing to 
achieve degrees o f  fulfillm ent 
rather than striving for absolute 
success or failure. Facilitates the 
organization to do things that 
they could not otherw ise do, and 
recognizes that connections m ay 
be direct, but ju s t as likely to be 
indirect, but that precision will 
allow  identification o f  the 
required requisite variety.
□ IE □ □
B5, B6 -  partial coverage, 
lacking satisficing elem ent.
D ynam ic Equilibrium : 
Recognizes and takes advantage 
o f  crossovers, despite their speed 
o f  occurrence, and coordinates 
the organization getting to a new 
(and better) basin o f  stability. 
Resists the tendency to use 
averages when specifics are 
needed to predict future 
perform ance.
□ □ E □
C2, C3 -  lacking understanding 




Section: Leadership UN AD VG EX
G rade R easoning and 
Com m ents
Relaxation Tim e: Know s how  to 
respond to new ness and adopt 
organization to new  assem blies in 
the face o f  instability, despite the 
inherent difficulty  o f  determ ining 
relaxation tim e in a com plex 
system  w ith m ultiple exogenous 
sources o f  change. Able to 
respond differently  over tim e as 
the organization changes and is 
changed.
□ □ □ la
B3. BIO, C 3 -  Coverage is 
provided across the CM
Self O rganization: D esigns the 
organization to reduce 
deficiencies that im pair viability, 
includes redundancy to provide 
adaptability, all w ith the 
m inim um  specifications to allow  
the freedom  to find the needed 
paths to organizational goals. 
Recognizes that leadership is 
affected by follow ers rather than 
existing in isolation.
□ □ □
B l, B7 -  Com bines two 
elem ents that appear to invoke 
this self-organization features. 
Redundancy is lacking.
Feedback: A ble to use feedback, 
especially nonlinear feedback, to 
support em ergence, se lf  
organization, adaptation and 
learning. W hen placed w ithin an 
integrated perform ance 
m easurem ent system , the 
corporate strategy is linked to the 
objectives, and individual goals 
are aligned to this context with 
regular feedback on progress, 
w ith needs for im proving the 
perform ance linked to rew ards 
based on results.
□ ■ □ □
B9, B l 1 -  Partial discussion o f  
O thers’ developm ent level 
im plies feedback. No discussion 
o f  m easurem ent system.
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Grac ing Selection
Section: Leadership UN AD VG EX
G rade R easoning and 
Com m ents
Requisite Variety: U nderstands 
requisite variety  allow s and takes 
advantage o f  unexpected use o f 
the system , unexpected 
behaviors, and responding to 
previously unknow n problem s to 
solve. Fosters socio-technical 
perspective rather than a one- 
m an/one jo b  perspective to 
enable necessary roles to be 
filled.
□ □ 13 □
B7 -  Invokes the word 
em pow ered, and uses the term 
releases, im plying people are 
enabled to experim ent. Lack 
discussion o f  socio-technical 
perspective.
Control: Has the ability to set 
organization goals, translate the 
organizational goals to function 
goals, and constructs to enable 
hierarchical levels to m eet their 
goals nearly sim ultaneously. 
Establishes these goals so as to 
reduce internal conflicts while 
dealing w ith am biguity  and 
change in the organization and its 
environm ent.
□ □ 3 □
C5 -  Partial coverage. Conflict 
reduction betw een goals is not 




Section: Perform ance UN AD VG EX
G rade R easoning and 
C om m ents
Equifinality: U nderstands how 
am biguity will drive many 
m anagers to pick a single idea, a 
single function, or a single 
solution to the detrim ent o f  the 
organization. Is able to deal w ith 
that am biguity both on a personal 
and organization level to prevent 
being lim ited by the choice o f 
one.
□ □ □ E
B8 -  Despite not using 
am biguity, excellent coverage 
o f  concepts
Purposive Behavior: U sing skills 
in formal operations, selects or 
guides the proper starting point 
for investigation. Uses 
know ledge o f  m ental m odels to 
overcom e flaws including:
1) not incorporating individual 
into the organization;
2) not representing the hierarchy 
o f  control;
3) relying on espoused theories 
vice recognizing theories in use.
□ □ □ E l
B3, B8 -  Excellent coverage 
over several elem ents o f  
organization’s model.
Satisficing: U nderstands that 
optim ized organizations are 
inflexible, w hereas satisficing 
enables dynam ic boundaries and 
loose coupling. K now s how  to 
decide and does so well.
□ □ □
A2, B4 -  M odel does not 
explicitly discuss organizational 
optim ization and inflexibility, 
but does cover relationships and 
decision m aking.
Dynam ic Equilibrium : Designs 
the system  for continual se lf 
m odification in the face o f  
instability by holistically  
m anaging the constituent system s 
by using dynam ic m odels.
□ □ □ E l
A 1 , B4 -  Covers m ost o f  idea in 
several elem ents o f  the 
o rganization’s com petency 
m odel.
Relaxation Tim e: U nderstands 
that transients im pose costs on 
the organization. U nderstands the 
transients will have different 
effects at different scales, and 
different responses at different 
scales, and is able use the 
differences to the organizations 
benefit (or reduce/m itigate).
□ □ □
N ot covered on organization’s 
com petency m odel.
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Section: Perform ance UN AD VG EX
Grade R easoning and 
Com m ents
S elf O rganization: U nderstands 
social capital m ust not be 
underm ined by crippling policies, 
but enabled by the creation and 
fostering o f  effective spaces for 
adaptive cooperation. These 
spaces m ust exist recursively at 
all levels in the organization and 
allow  unpredictable em ergent 
behaviors that give rise to courses 
o f  action that are d ifferent than 
expected.
□ □ 3 □
B2, B3 -  Lacks discussion o f  
policy im pact on perform ance.
Feedback: D evelops both 
autopoieitic and executive 
controls to set targets and 
m onitor perform ance and causes 
action to close gap betw een 
perform ance and goal. Uses, 
im proves, expands w orkforce 
know ledge to achieve desired 
organization results.
□ 13 □ □
C3, C4 -  Im plied in text, but 
specific details not present.
Requisite Variety: Enables 
m eaning m aking to get m ore 
strategic thinking, collaboration, 
feedback, better conflict 
resolution, better subordinate 
developm ent while redefining 
challenges to get higher 
perform ance w ith designs 
evolved in response to feedback.
□ □ □
C3, C4 -  Im plied in text, but 
specific details not present.
Control: A ble to d iscern the 
boundary or lim it to perform ance 
with current system  and only 
expends the resources needed to 
approach that limit.
Seeks out different 
tools/ideas/skills to jum p  system  
to a higher region w ith expanded 
limits.
□ □ 3 □
C5- Partial, no discussion o f  
new  ideas needed to jum p 
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